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Launch of *‘ Empress of Britain ’’ 


On Wednesday, June 22nd, a new Canadian 
Pacific liner was launched and named “* Empress 
of Britain”” by Her Majesty the Queen, at the 
yard of the Fairfield Shipbuilding and Engin- 
ering Co., Ltd. The ship which is the third 
of that mame, and replaces the second 
“Empress of Britain” which was sunk during 
the second world war has a length overall of 
640ft by 85ft beam, a depth of 48ft, a draught 
of 29ft and a gross tonnage of 26,000. The 
superstructures have been carefully streamlined 
to avoid any appearance of top heaviness and 
the ship will have one large funnel in contrast 
to the three of her predecessor. A total of 150 
first-class passengers and 900 tourist passengers 
will be carried together with a crew numbering 
465; both classes of passengers will have 
comfortable cabins and separate sets of spacious 
public rooms and the whole of the accommoda- 
tion will be air-conditioned. Provision has been 
made in the ship for the carriage of about 
4000 tons of cargo and the cargo holds have a 
capacity of 380,650 cubic feet, while there is 
46,000 cubic feet of refrigerated space. The 
service speed of 21 knots will be maintained by 
two sets of double reduction geared turbines 
operating on the “ reheat” cycle and develop- 
ing a total of 30,000 s.h.p. Each unit consists 
of h.p. and v.p. impulse turbines in tandem and a 
double flow I.p. reaction turbine. After passing 
through the h.p. turbines the steam will 
be raised to its initial temperature in a reheat 
boiler before entering the v.p. turbines. The main 
steam supply will be from two Foster Wheeler 
controlled superheat boilers each designed for 
a working pressure of 650lb per square inch 
and a temperature of 850 deg. Fah., and fitted 
with an economiser and bled steam air heater. 
Auxiliary steam supplies will be provided by a 
Howden-Johnson boiler at 200 lb per square 
inch and a steam to steam generator at 
125lb per square inch, while in the generator 
room there will be two 1200kW Allen turbine 
driven generators and three 500kW Allen diesel 
driven generators to supply electrical power for 
the auxiliaries, lighting and ship’s services. 
Another machinery compartment will house 
Denny-Brown stabilizer equipment. 


Modernisation Schemes on the London 
Midland Region 


SoME particulars have been issued about 
the first six modernisation schemes to be 
carried out at a cost of £1,000,000 on 
the London Midland Region of British Railways. 
Modern carriage cleaning depots are to be built 
at Kirkdale (Liverpool) and Birkenhead for the 
more efficient and speedy cleaning of trains. 
Each of these depots will be equipped with a 
washing machine and the latest devices for 
carriage preheating, brake testing and battery 
charging, as well as modern workshops and new 
staff amenities. To give speedier train opera- 
tion at St. Pancras the London Midland Region 
has begun work on a £275,000 scheme for a new 
signalbox and colour light signalling, power 
operated points and track circuiting. The new 
signalbox will control the St. Pancras Station 
area and will replace three existing signalboxes, 


and two other signalboxes will be abolished.. 


The scheme extends from St. Pancras Station 
to Carlton Road. The signalling alterations 
between Dock Junction and Carlton Road 
Junction which will be carried out as a first 
stage, and will include the provision of twenty- 
eight running colour light signals and some 


sixty-five track circuits, has already been started 
and will be completed in the early summer of 
1956. The installation at St. Pancras Station 
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which, it is intended, will form a second stage 
of the work, will consist of power operated 
points and colour light signals controlled from 
a route switch panel with 220 route functions 
and thirty-three point functions. A new signal- 
box with its associated buildings will be built 
and it is expected that work on this stage of the 
scheme will commence early in 1956. The 
amenities at Euston Station are to be improved 
at a cost of some £190,000, and the scheme will 
provide a new departure concoutse, a lounge 
bar and a new refreshment room. At the goods 
and parcels centralised accounts office in Man- 
chester a punched card system is to be installed 
as the first phase in a scheme for the mechanisa- 
tion of goods and parcels accountancy through- 
out the region. 


Forest Products Research in 1954 


Tue D.S.1LR.’s report for 1954 on forest 
products research points out that there has been 
no significant change in the scope and nature of 
the work of the laboratory at Princes Risborough 
during the year. There has been a decrease in 
the emphasis on the testing and assessment of 
new Colonial timbers and more time has been 
devoted to the examination of various species of 
home-grown timber. However, the Forest 
Products Research Board emphasises the need 
for an increase in the amount of fundamental 
investigation being done at the laboratory when 
effort can be spared from routine testing and 
advisory activities. Research work in progress 
during 1954 included kiln drying tests at high 
temperatures on Douglas fir, oak, balsa and 
African mahogany. The Douglas fir behaved 
satisfactorily. A series of tests on timber joints 
made with round wire nails has been completed. 
They were carried out on three-member joints in 
which the total thickness of members was equal 
to the length of the nails used and to two- 
member joints in which the total thickness of 
members was equal to or greater than the length 
of the nails used. Further tests are being made 
to assess the relationship between density and 
strength and stiffness of the timber in nailed 
joints. An investigation of the blunting of wood- 
cutting tools has included the study of the change 
in shape and condition of cutting edges of various 
materials. Tests have shown the importance of 
using the correct sharpness angle, particularly 
with hard-tipped tools. Minute nicks in the 
cutting edge caused during the grinding, honing 
or lapping of the tool have been found to be 
points where extra load is imposed and blunting 
originates. The ideal cutting edge is a straight 
line junction of two perfectly smooth surfaces, 
and extended edge life was obtained when the 
cutter faces were given a superfine finish. It 
was found during study of the lapping process 
that scratching of the lapped surface near the 
extreme edge could be practically obviated by 
using only a trailing action during contact. The 
laboratory also reports that satisfactory hard- 
boards have been made from four commercial 
timber species from Malaya. Some of them 
qualified as super hardboard in regard to their 
strength and water resistance, without receiving 
any’ special treatment other than the heat- 
treatment that is now common practice in the 
industry. Boards which were made from a 
mixture of chips of the four timbers in the pro- 
portions found in Malayan sawmill waste are good 
in appearance, it is stated, and have the best charac- 
teristic of hardboards made from the individual 
species. Thus it should be possible to produce 
satisfactory boards from mixed species of hard- 
woods, an important finding in view of the 
heterogeneous nature of tropical forests. Satis- 
factory hardboards have also been made from 
African pencil cedar, of which large quantities 
have hitherto proved unsuitable for normal com- 





mercial use. It was found that the cedarwood 
oil, which itself has a commercial value, could 
be extracted from the wood before processing 
without reducing the high resistance of the 
product to fungal attack. 


Inland Waterways Improvement Schemes 


THE British Transport Commission, which set 
up a separate Waterways Division last January to 
manage the canals and inland waterways under 
its control, has now announced various develop- 
ment proposals which altogether will cost about 
£500,000. These proposals, the Commission 
States, represent only a first small instalment of 
the major schemes which are envisaged for the full 
development of those waterways which are of 
real value as part of the national transport 
system. A £150,000 scheme is to be carried out 
on the Trent waterway, which carries a sub- 
stantial general cargo traffic from the Humber 
ports, largely to the Nottingham area. The 
scheme is intended to increase this traffic to 
Nottingham and comprises £90,000 to be spent 
at the Trent Lane and Meadow Lane depots at 
Nottingham to provide transit sheds, additional 
cranage and extended riverside frontage (the 
depot at Colwick, 4 miles downstream from 


‘Nottingham and held by the Commission on 


lease, is to be vacated); two new powered 
carrying craft of standard Trent size (150 tons), 
costing £22,000 ; and an expenditure of £40,000 
on re-equipping and expanding Wincolmlee 
Wharf (Hull). The scheme as a whole should 
increase considerably the Commission’s carrying 
and warehousing activities on the River Trent. 
In the northern district of the North Western 
Division new workshops and slipway for all 
major engineering work are to be built at Wigan 
at a cost of £67,000. A £350,000 traffic develop- 
ment scheme for the Aire and Calder Navigation 
is et present being examined by the Commission. 
The scheme is designed to eliminate uneconomic 
dispersal by providing modern terminal facilities 
at one central depot and to augment the fleet of 
powered carrying craft. It is proposed to build 
a £230,000 installation on a 28-acre waterside 
site at Knostrop, about 14 miles downstream 
from Leeds. On this site, which is linked by road 
with Leeds and West Riding towns, a single- 
storcy storage and transit shed with a 12,500 tons 
capacity will be erected on a 600ft long steel- 
piled wharf which will have eight berths for 
standard craft. Nine new craft of standard 150- 
tons design and powered with diesel engines are to 
be purchased at a cost of £115,000, and the 
cargo capacity of four existing craft is to oe 
increased. 


Constructional Group for Atomic Power 
Stations 

THREE British firms, which have long specialised 
in the design and construction of large steam 
power stations, recently announced that they 
will operate as a group to undertake complete 
atomic power projects of the kind employing 
gas-cooled, graphite-moderated reactors. The 
members of this group are Babcock and Wilcox, 
Ltd., the English Electric Co., Ltd., and Taylor 
Woodrow, Ltd., and these firms are already 
collaborating in the Government’s ten-year 
programme for the use of nuclear fission as a 
source of heat for driving electrical generating 
plants in this country. With this pooling of 
facilities the group is able to undertake the 
construction of complete atomic power stations 
of the type specified under a single contract 
and in any part of the world. The three member- 
firms of the group are all taking part in the 
First International Exhibition of the Peaceful 
Uses of Atomic Energy which is being held at 
Geneva from August 8th to 21st next. 
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Design of a Comprehensive Computer 
for Handling Complex Creep Problems 


By A. J. KENNEDY,* Ph.D., B.Sc., A.M.I.E.E., F.Inst.P. 
No. I 


In the last decade, very great technological advances have been achieved in the 
development of high-temperature machines, such as gas turbines. These advances 
have been dependent, in part at least, on the successful production of materials 
capable of withstanding the rigorous working conditions imposed, and progress 
in the field is closely tied up with the question of whether even better materials can 
be evolved in the future, A number of special metallurgical and physical problems 
arise in the design of these machines, such as those of creep, fatigue, oxidation, 
thermal shock and structural transformation. It is certainly not the purpose of 
the present article to review the whole of this very complex field, the object being 
rather to consider one of these factors, that of creep under conditions where stress 
and temperature are not kept constant, and to examine the possibility of computing 
the behaviour fairly rapidly from the minimum experimental data. 


CREEP CHARACTERISTICS 


HE creep curve obtained when a metal 

specimen is stressed at a constant tem- 
perature is commonly divided into three 
sections—primary, secondary and tertiary, 
as in Fig. 1. A great deal is known about 
the processes involved in the deformation 
of polycrystalline metals during these stages, 
both in regard to the behaviour of individual 
grains as well as the behaviour of the 
boundaries between grains. It would be out 
of place to review the work and the arguments 
developed here ; the subject is well covered 
by the books of Sully,’ Rotherham* and 
Stanford,* the dislocation aspects being 
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Fig. 1.—Typical creep curve showing the three 
sections of primary, secondary and tertiary creep 


specially treated in a work by Cottrell,‘ and 
with the more recent developments in ideas 
covered by a N.P.L. conference in 1954, 
the proceedings of which will be published 
by H.M. Stationery Office in 1955. 

For the purposes of this article it is neces- 
sary to accept some reasonable empirical 
formulation for the creep curve. This curve is 
characterised by an instantaneous extension 
on loading, a  decreasing-rate region 
(primary), a region of fairly constant rate 
(secondary), and the tertiary region of 
acceleration to failure. The useful practical 
life of the material covers the primary and 
secondary regions, and the characteristics 
of the tertiary stage need not therefore 
concern us here, although it is clearly desir- 
able that the onset of this stage should be 
retarded as much as possible. 

A very large number of formule have been 
proposed as representative of the primary 
and secondary stages (see Stanford’), although 
no wholly satisfactory general formula has 
been devised to cover the creep behaviour 
of metals at both low and high temperatures 
and over a wide range of stress. The widest 
agreement that appears to exist at the 
moment is in the acceptance of a simple 
power law of the type «= (for primary 
creep at moderate to high temperatures), 





* Head of the Metal Physics foes, the British Iron and Steel 
aie 


Research Association, London, S. 





2-00 


0 


July 1, 1955 


where ¢ is the creep strain after a time ; 
8 and p being constants with p fractional 
In particular, it is recognised that p is very 
often close to Andrade’s 1/3°; this is true 
not only of metals, but of a variety of solids* 

The secondary creep is reasonably repre. 
sented by a linear term of the form c=xj 
where « is a constant, or by an exponentia| 
term of the form e=exp(«t). At low tem. 
peratures it is particularly difficult to fit 
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Fig. 4.—Creep curve for discontinuous stress (B) 
compared with curve for continuous stress (A) 


the observations to a power type law, and a 
logarithmic curve of the form e=a log ft (as 
proposed by several workers)’ provides a 
better fit, « being a constant. Such a curve 
is in accord with that provided by the exhaus- 
tion theory of low-temperature creep.’ It 
is not true to say that the situation is as 
simple as this, and that these formulations 
are universely accepted, but the agreement 
with experiment is certainly good, and they 
are sufficiently representative for this dis- 
cussion. The exact mathematical expression 
of the creep curve is not important as far as 
the arguments developed here are concerned ; 
it happens to be easier to present these argu- 
ments if some such basis as that given above 
is accepted. 

The primary and secondary stages of 
creep may therefore be represented, in 
general, by 


e=e)+Pi+alogtint.. . (i) 


This is basically the formula proposed by 
Wyatt® with the addition of a linear term «t. 
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|Fig. 2.—Relationship between x, the ratio of creep strain under intermittent 
that under continuous stress, and r, the fraction of the cycle 
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during which the stress is applied, for a number of A-values 


Fig. 3.—Compar 
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Wyatt used this formula (without the «t 
term) to express his results on copper, alu- 
minum and cadmium, finding « dominant 
at low temperatures and 8 dominant at the 
higher temperatures, with p= 1/3 throughout. 
For the case of high-temperature creep we 
may therefore define the continuous creep 
curve in terms of four parameters, &, 6, p 
and x. The instantaneous extension on first 
loading ¢, is trivial in the problem under 
consideration, and we may say that there are 
therefore three parameters of importance. 

If, now, the stress is applied discon- 
tinuously, rather than continuously, with the 
temperature maintained constant through- 
out, complications arise because the metal 
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Fig. 5.—Basic element of the network computer 


recovers (or partially resoftens) during the 
off-stress periods; in fact, it partially 
recovers its ability to creep transiently 
according to the §-term of equation (1). 
Under such conditions can the behaviour 
be defined by a set of parameters, as can be 
done for the continuous creep case, and, if 
so, What are these parameters ? In Fig. 4, 
Ais the curve under continuous stress, while 
in the case of B the stress is removed from 
t; 10 te On reloading at f, a small new 
transient is exhibited as shown. If such an 
interruption occurs repeatedly, then the strain 
achieved, in a given load time, will certainly 
be more (and may be much more) than that 
achieved for the same load time under con- 
tinuous stressing. Indeed, the strain achieved 
under intermittent stressing can in fact exceed 
that under continuous stressing for the same 
total fest time. The characteristics of this 
type of problem have been fairly compre- 
hensively examined by Kennedy’ and a 
number of important consequences have been 
derived. 

The question of immediate interest from 
the computing point of view is how the 
recovery properties of the material can be 
expressed quantitatively. Briefly, it has been 
shown that the transient exhibited on loading 
may be expressed by assuming a fraction n of 
the materia! to have recovered in full its 
original transient (f-flow) creep properties, 
while a fraction (l—n) behaves as if the 
unloading had not occurred. It has been 
shown that under these conditions, for a 
single interruption of duration p, after a 
previous creep time +, the value of m is given 


by 
(1—n)/n=A(t/pP? . 2. . . (2) 


where A is a constant, and p the exponent 
of time in the transient creep equation 
e=6f?, The x-term remains unaltered. We 
therefore observe that the whole behaviour 
of the metal when subjected to one stress 
interruption during a creep test at constant 
temperature can be expressed by only one 
additional parameter, namely A, and the 
total number of such parameters is now 
four (8, «, p and A). 

Although this treatment meets the require- 
ment of the case of one interruption only, 
it is of little more than academic interest. 
In practice such interruptions usually occur 
repeatedly, and the question is whether 
such a treatment can be extended accordingly. 
The results show that this is possible, and the 
general case of on-off stressing can be com- 
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puted, but the method is hardly practical. 
For one unloading we have shown that after 
the interruption the material behaves as the 
sum of two components, a recovered n and 
an unrecovered (1—n). At the next unloading 
each of these components must be treated 
separately, leading to two new additional 
components on reloading again. Thus the 
series grows by doubling at each interrup- 
tion and clearly the mathematics becomes 
too unwieldy to be useful. Approximations 
are therefore necessary, and these can be 
reasonably developed to meet those cases 
where stressing occurs regularly. For these 
conditions, an approximation to the envelope 
of the discontinuous creep curve can be 
obtained, and this is of the form 


e’=B(Fn(mP—1)+mP)yr . . . (3) 


Where «¢’ is the strain above- ¢&, F is a 
numerical factor and a function of p, and m 
is the number of cycles of loading, each load 
period being of duration +. If m is large 
this reduces to 


e’=B(Fn+l)mewr . . . wl. A 


But the creep strain (above <) achieved 
under continuous stress for the same time 


is 
S—BRNeter 6 ice « @ 


Using (2) we may therefore express x, the 
ratio of the creep strain under intermittent 
stress (e’) to that under continuous stress 
(e) for the same test time of m(<+-) as 


A ape 
y=. fry tr... © 
1+A(-— 
| es Go 9) 
where r is the fraction of the cycle during 
which the stress is applied; that is, 
r=t/(t+). 


This equation involves p and A, as for the 
case of a single interruption, together with 
F, which is not an independent variable, 
being a function of p. Creep after a number 
of on-off stress cycles can therefore be com- 
puted from knowledge of 8, «, p and A. The 
type of curves which 
equation (6) provides, r 
for various A-values, 1-02 
with p=1/3, is shown 
in Fig. 2, where xis ¥*& 
plotted against r. We os 
observe that greater 
strains can be achieved 
in some given time by 
removing the stress 
regularly rather than 
by leaving it imposed 
throughout the test : 
in other words, the 
maxima of _ these 
curves do not occur at 
r=1-0 except for the 9-0 
case A=oo represent- 
ing a material which 
shows no recovery at 
all under the test condi- 
tions. This dependence 
on r may be called a 
“ wave-form” effect. 
Equation (6), it will be 
seen, takes no account 
of m, which is equiva- 
lent to saying that there 
is no frequency effect 
(for a fixed wave-form) 
as far as this treatment 
is concerned. Both 
these predicted effects, #0 
the wave-form and 
the frequency, are in 
accord with experi- 
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ments and the quality of the agreement may 
be judged from the published results.! 14 

So far we have restricted our enquiry to 
certain special cases, and have developed 
a means of creep computation which depends 
upon the determination of 8, p, « and A. 
This is satisfactory as far as it goes, and 
certainly there are many practical problems 
which can be handled in this way, either 
directly or by suitably transforming the stress 
cycle into an approximate sum of square 
waves and superposing the results. The 
isothermal restriction remains, of course. 

In developing the general computational 
problem further we are faced, broadly, with 
two main avenues of enquiry : 

(1) How general is the above treatment 
of the problem ; how does A depend on 
the temperature and the stress in this kind 
of testing, and on the metal itself ; how does 
changing the stress and the temperature 
affect the results ? 

(2) How, if at all, can these complex 
interrelated quantities be handled mathemati- 
cally ? 

Comprehensive answers to these questions 
are not at present possible, but much work 
has gone into their investigation, and the 
nature of a general solution is taking shape. 
Clearly, if any comprehensive computing 
method is devised, it must be able to deal 
with the restricted class of experiments 
noted above as a special case, and must 
reproduce the kind of features which these 
results exhibit. An analogue computer 
capable of handling these special problems 
has been developed and will be described 
in the next section. 


ISOTHERMAL CREEP AND RECOVERY 
ANALOGUE COMPUTER 


The use of networks with exponential 
characteristics, used in various combinations, 
is a familiar computing technique, and has 
been applied to a number of problems, such 
as those that arise in heat transfer,!2 cable 
temperatures,'* magnetic circuits,'* and many 
others.45 A network can be fairly readily 
devised to reproduce a typical creep curve 
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Fig. 6.—Comparison of the behaviour of metals with that of the analogue 
when stressing occurs at a constant frequency but with varied waveform 
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Fig. 7—Present form of computer for handling complex creep problems 


(as charge against time, say), but there would 
be little point in specially adjusting this, in 
an arbitrary way, so that it happened to 
provide a curve of the required form. In the 
machine developed, and described in detail 
elsewhere**, the basic network is a simple 
non- inductive transmission line, made up 
of identical sections, in which are included 
certain irreversible elements (rectifiers). The 
capacitance (see Fig. 5) is, in fact, divided 
by the use of rectifiers into two parts, one 
of these parts being capable of discharging 
during the period the applied voltage is 
removed. The voltage applied to the network 
is taken as the electrical analogy of the stress, 
and the charge flowing into the network is 
integrated to provide the analogy of the 
strain. The conditions which such an 
analogue has to fulfil are very rigorous, and 
the whole device was developed by a lengthy 
and laborious process of trial and modifica- 
tion until the following set of characteristics 
was simulated by a single network. (It is 
relatively simple to develop a network to 
reproduce one or two of these characteristics, 
but the difficulties increase rapidly with the 
number of conditions imposed.) 

(a) The form of the creep curve (e=67*), 
where p is fractional and ~ 1/3. 

(b) The form of the creep curve after a 
stress interruption. 

(c) The dependence of the creep behaviour, 
after a stress interruption, on the prior creep 
time (+) for a constant period of interruption 


(e). 

(d) The dependence of the creep behaviour, 
after a stress interruption, on the duration 
(e) of that interruption, for a constant prior 
creep time (rt). 

(e) The creep behaviour when the stress is 
changed for a period during an otherwise 
constant stress test. 

(f) The form of the creep recovery curve. 

It has been possible to simulate all these 
properties fairly well. The whole evidence 
in support of this cannot be set out here, and 
reference should be made to the original 
publication for the full results.* Only two 
sets of results are reproduced here ; they 
compare the behaviour of metals with that 
of the analogue for the two cases, (1) when + 
is varied and pe kept constant (Fig. 3), and 
(2) when stressing occurs at a constant fre- 
quency (constant (t+ p)), but with varied 
waveform (Fig. 6). 

The apparatus in its present form consists 
of an electromagnetically controlled pro- 
gramming unit, which switches the applied 
voltage on and off in accordance with any 


desired programme (not necessarily in regular 
cycles), the network itself, a magnetic ampli- 
fier and an output (integrating) motor. 

The analogue as it stands, therefore, pro- 
vides a means of computing the behaviour 
of metals under wholly isothermal conditions 
provided the stress history is composed simply 
of on-off periods. The immediate advance 
which this constitutes over the approximate 
mathematical method is small, in that the 
class of problem capable of solution is 
widened only by the extension to the cases of 
irregular on-off cycling : the other limitations 
remain. 

The significance of the machine, however, 
goes somewhat deeper than this and lies in 
its ability to simulate creep and recovery 
behaviour at all. In viewing the whole field 
of complex creep behaviour one is struck at 
the outset by the necessity to take account of 
the two major processes of work-hardening 
and recovery softening, and until some 
method of achieving this had been firmly 
established no advance was possible. Any 
more comprehensive computer which may be 
developed in the future must certainly be 
designed around some such basic unit as this. 
A photograph of the present apparatus is 
reproduced in Fig. 7. 

The questions which were posed earlier 
may now be considered : the first of these 
relates to the generalities in the behaviour of 
metals, and the dependence of this behaviour 
on the test conditions, while the second is 
concerned with the feasibility of computing 
creep under complex conditions. 


( To be continued ) 
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IN the few years that have elapsed sirice the 
gas turbine became a practical prime mover, 
a surprisingly large number of textbooks 
have been written on the subject. Many of 
these have been of an ephemeral nature, 
based on experience available at the time, 
and later overtaken by events. Although 
gas turbine development is still quite rapid, 
particularly in the industrial and marine 
applications, which had a late start compared 
with the aircraft turbine, the stage js 
now being reached at which radically new 
developments are becoming less likely (with 
the possible exception of the extension ot 
very high temperatures). 

This book on gas turbine cycles is the first 
of a series of some eight volumes dealing 
with various aspects of the gas turbine, 
which are to be written by the staff of Power 
Jets (Research and Development), Ltd. 
The series might be expected, therefore, to 
be the most detailed account of the gas turbine 
yet published. It is perhaps a little unfor. 
tunate that this first volume of the series 
deals in a fairly conventional way with a 
subject which, treated on this level, is not of 
any very great interest. The author begins 
by describing the method of calculating the 
design performance of a gas turbine (i.e. ther- 
mal efficiency and specific power) and com- 
pares the errors introduced by the various 
simplifying assumptions that are often made 
regarding gas properties. As might be 
expected from his background, the author 
prefers the methods popular in the aircraft 
industry, and works in terms of tempera- 
tures and specific heats, the latter being 
assumed to remain constant during expansion 
or compression. Centigrade units are used 
throughout. Total-heat methods are admitted 
to be more accurate, but are represented 
only by the rather cumbersome method of 
Fielding and Topps. There follows a theore- 
tical analysis of the simple shaft-power and jet 
cycles on assumptions of constant specific 
heats, and zero pressure loss and leakage. 
These expressions have no practical value, but 
may be of use in helping students to appreciate 
the significance of the factors involved. 
Surprisingly, no use is made of the tempera- 
ture entropy diagram for explanatory pur- 


’ poses. There are then two chapters, occu- 


pying together about one-third of the book, 
giving the estimated performance of a large 
number of typical shaft-power and jet-engine 
cycles, based on certain assumed component 
efficiencies and pressure losses. These curves 
illustrate the effect of the various relevant 
variables, but they cannot, of course, be used 
directly in design, since component eff- 
ciencies and parasitic losses may differ 
appreciably from the values assumed here. 
There is a short descriptive chapter on indus- 
trial applications of the gas turbine, and 
finally a chapter on part-load perform- 
ance. 

The book is clearly written and is well 
within the capabilities of degree students. 
It does not contain anything new, since the 
ground has already been covered, in more or 
less detail, in various textbooks and technical 
papers. Indeed, one’s general impression 
is that this particular aspect of gas turbine 
theory hardly warrants a whole volume being 
devoted to it, unless it is treated from a more 
fundamental point of view than that adopted 
here. 
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Turbine Steamer “ Manxman ” 


By G. W. TRIPP, O.B.E., F.C.G.I., M.LC.E. 


OR very many years the Isle of Man has 

been served by a fleet of modern cross- 
Channel passenger steamérs, and her paddle 
steamers of the past were among the finest and 
pest equipped of their kind. The last of them 
“Empress Queen” deserves special mention 
in that she was the largest of the class, 
being 360-1ft long by 43-3ft broad, and 
having a depth of 17ft and tonnage of 
2140 gross. She was driven by compound 
diagonal engines, with cylinders 68in, 92in 
and 92in diameter respectively and a stroke 
of 84in, and her speed was 22 knots. Built 
in 1897 shé did excellent work for the Isle 
of Man Steam Packet Company, and served 
in the Great War as a troop transport, 
but unfortunately, ran aground off the Isle 
of Wight in a fog in 1916, and became a 
total loss. 

No new tonnage was built for some years, 
but active competition sprang up in 1904 
when the Midland Railway developed its 
new harbour at Heysham, and inaugurated 
a service between that port and Belfast. 
This was in the early days of the cross- 
Channel turbine steamer, and it was decided 
that two of the four steamers ordered 


had been firmly established, and the first 
geared turbine steamer “King Orry” 
appeared in 1913, from which year the 
ag turbine steamer has been the standard 
ship. 

After creditable war service as a seaplane 
carrier, in 1919 ““ Manxman ” was purchased 
by the Isle of Man Company, and she was 
modified to the extent of having more of the 
promenade deck sheltered, while the derrick 
on her main mast disappeared and lifeboat 
arrangements were altered, and in the follow- 
ing year her boilers were converted to oil 
fuel (Fig. 2). She did excellent work for her 
owners between the two wars, but at the 
beginning of the second war she was requisi- 
tioned and used as a troop transport, and 
after hostilities ceased she became a radar 
training ship, while for a time she was 
stationed at Harwich. In 1949 she went to 
Preston to be scrapped. 

In common with other cross-Channel 
steamship lines the Isle of Man steamer 
losses in the war were severe, and how they 
were met by new tonnage has already been 
described in these pages.* When it was 
decided to build another vessel to be used 







gestion that so often occurs on cross-Channel 
vessels should be materially reduced. 

The ship is propelled by twin screws 
driven by two sets of Pametrada turbines 
through double-reduction gearing, this drive 
developing a normal service power of 8500 
s.h.p. at 275 r.p.m., and a maximum of 
9000 s.h.p. The astern power is 65 per cent 
of the normal ahead power, i.e. about 
5520 s.h.p. Each set consists of a single 
casing containing an ahead and an astern 
turbine driving through locked train articu- 
lated double-reduction gearing. The turbines 
are all impulse type, the nozzles and dia- 
phragms being carried in a single cast steel 
pressure casing supported in an outer shell 
by radial palms and keys arranged to allow 
free expansion. The outer shell is in com- 
munication with the steam space of the con- 
denser, which is bolted to the lower half of 
the shell. Since the outer casing is exposed 
to exhaust temperature only, very light 
insulation is required to shield the personnel 
during warming up. Shielding plates are 
fitted in the annular space between the 
pressure and outer casings to protect the 
latter from radiated heat from the former. 
Each turbine is fitted with a Cockburns 
Aspinall governor arranged to shut down the 
turbine if the revolutions rise to 15 per cent 
over the normal or on the failure of the 
lubricating oil pressure, by operating the 
Cockburn emergency self-closing valve which 





Fig. 1—‘*‘ Manxman ”’ as a Midland Railway steamer, 1912 


should be given triple-expansion engines 
and two turbines, the idea being to test 
exhaustively their relative‘performances. The 
largest of this quartette was ““ Manxman” 
(Fig. 1), built by Vickers and engined by 
Parsons. Her principal dimensions were : 
length, 334ft; breadth, 43-1ft; depth, 
17-3ft ; tonnage, 2030 gross. Her three 
turbines drove direct her triple screws, and 
she attained a speed of 23-5 knots. She 
soon became a on the service between 
Heysham and Douglas, with the result that 
the Isle of Man Steam Packet Company 
ordered a slightly larger turbine steamer 
“Viking” with a speed of 24 knots. In 
1905 she was put on a service between 
Fleetwood and Douglas and successfully 
competed with “‘ Manxman.” The company 
was so pleased with this vessel that a still 
larger turbine steamer was ordered from 
Vickers : ‘* Ben-my-Chree ” was probably 
the fastest cross-Channel steamer, being 
credited with a speed of nearly 26 knots, 
and she was the longest steamer that has 
been owned by the company, her length 
of 375ft not having been since exceeded. 
Although “ Viking” had a life of half a 
century, that of her big sister was cut short 
by gun fire in 1917. But by this time the 
eta of the turbine for cross-Channel steamers 





all the year round the relative advantages and 
disadvantages of diesel machinery were 
carefully explored, and it was decided that 
the advantages of steam outweighed any 
disadvantages, and a modern double reduc- 
tion geared turbine steamer was ordered 
from Cammell Laird and Co., of Birkenhead. 
The decision to build a turbine steamer will 
be welcomed by passengers on account of 
the greater comfort due to lack of vibration. 

As will be seen from the illustration 
(Fig. 3), “ Manxman” is a good-looking 
ship with a single funnel and two pole masts, 
a raked stem and cruiser stern, in which is 
housed the steam-hydraulic steering gear for 
operating the streamlined rudder. Her 
principal dimensions are: length, overall, 
344ft 3in, between perpendiculars, 325ft ; 
breadth, moulded, 47ft ; depth, moulded to 
shelter deck, 26ft ; tonnage, 2405 gross, 
946 register. She can carry 1049 first-class 
and 1344 third-class passengers, with a crew 
of sixty-eight for whom comfortable quarters 
have been provided. Realising that this 
large number of passengers will desire to 
disembark at the same place and at the same 
time the company has wisely arranged for a 
large number of wide gangway doors to be 
provided in the ship’s side, so that the con- 
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Fig. 2—‘* Manxman ”’ as reconstructed by Isle of Man S.P. Company 


is provided upstream of the ahead manceuvr- 
ing valve only. The astern manceuvring 
valve is thus available to supply steam to 
bring the rotor to rest in case of emergency. 
These three valves are neatly combined in 
one steel casting. As in normal service 
there is a considerable amount of astern 
running, no astern steam isolating valves are 
fitted. The emergency valve also closes if 
the condenser pressure rises above a pre- 
determined amount. It is interesting to 
note that the arrangement of these turbines 
is similar to that used very successfully in 
the l.p. turbines installed by the same ship- 
builders in 1952 in the “‘ Manchester Pioneer ” 
and “ Manchester Explorer.” 

With reference to the gearing, each rotor 
drives through a flexible coupling one primary 
pinion which engages with two primary 
wheels. These are coupled through quill 
shafts and single couplings to the secondary 
pinions, which, in their turn, engage with 
the main gear wheel. The pinions are of 
nickel steel and the primary and main gear 
wheels have cast iron centres with shrunk-on 
carbon steel rims. The primary gear cases 
are of cast iron, while the main gear cases 
are of fabricated steel and each incorporates 
the corresponding main thrust block. Each 
main shaft is provided with a turning gear 





driven by a 3 h.p. electric motor. As is 
necessary with locked train gearing. the 
primasy wheels, quill shafts and secondary 
pinions were carefully set up and preloaded 
to ensure that they share equally the power 
transmitted by the single primary pinion. 
Although the weight of this turbine installa- 
tion is somewhat heavier than that on earlier 
ships, the total specific weight is only 17-6 Ib 
per shaft horsepower, against 28-41b per 
shaft horsepower, partly due to the single- 
cylinder arrangement, but also on account 


of improvement in detail design of modern 
engines. 

The intermediate shafts are carried in 
self-lubricating Michell bearings, and the 
stern tubes are oil-lubricated white-metal- 
lined, with oil seals at the outer end, by the 


United States Packing Company. The 
three-bladed Scimitar propellers have a 
diameter of 9ft 3in, with a mean pitch of 
9-3ft. They are interchangeable with those 
in earlier vessels of the company. 

A Weir closed-feed system has been 
installed with two electrically driven extrac- 
tion pumps, two three-stage air ejectors, 
drain cooler, two turbo-feed pumps and one 
h.p. feed heater which uses exhaust steam to 
give a final feed temperature of 220 deg. Fah. 
De-aeration of all feed water is carried out 
in the main condensers, which are of the 
two-flow Weir regenerative design of 3510 
square feet each, the designed vacuum being 
29in at 57 deg. Fah. sea temperature. The 
tubes are expanded into the tube plates at the 
inlet end and are fitted with Cranes packing 
at the outlet ends. The turbine-driven 
Drysdale “ Upright” pumps each supply 
6500 gallons per minute circulating water to 
the condensers and the Serck lubricating 
oil cooler. The two lubricating oil pumps 
are electrically driven Mirrlees screw dis- 
placement units of 12,000 gallons per hour 
each. A 200-gallon-per-hour Alfa Laval 
purifier is installed. The gland vapour 
evacuation system i¢ of the builder’s normal 
design incorporating a Serck vapour conden- 
ser in which is maintained a slight vacuum 
by a small motor-driven fan. 

The two main boilers are of the Babcock 
and Wilcox single pass header type con- 
structed by the shipbuilders. They have 
inter-deck superheaters, water walled fur- 
naces and submerged drum type desuper- 
heaters. As they operate under closed 
stokehold forced draught conditions no air 
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Fig. 3—‘* Manxman ”’ (1955) on her trials on the Clyde 


heaters are needed. Each boiler has 6720 
square foot heating surface and 786 square 
foot superheater surface and a normal 
evaporation of 42,000lb per hour. It is 
worthy of note that, though the dry weight 
of these two boilers is about 30 tons less 
than that of the three boilers in earlier 
steamers, they actually contain considerably 
more water. The two turbine-driven How- 
den forced draught fans are installed in a 
separate fan room above and aft of the 
stokehold and are controlled from the 
firing platform by Telekron pneumatic dis- 
tant control gear. The oil-burning plant has 
been supplied by Babcock and Wilcox 
and includes two electrically driven Ham- 
worthy pressure pumps and five Decagon 
registers on each boiler. The hand-operated 
soot blowers have also come from Babcock 
and Wilcox. A Weir “Simplex” 4in by 6in 
by 12in harbour feed pump has been installed 
in the boiler-room. The working steam 
pressure is 350 Ib per square inch superheated 
to 650 deg Fah. 

In the shaft tunnel a base exchange 
water softening plant, supplied by the 
Paterson Engineering Company, has been 
provided for treating “raw” water for the 
boilers, but a normal pressure type chemical 
dosage system is also fitted. For supplying 
domestic and fuel heating steam at 60 1b 
per square inch a Spanner “ Swirlyflo” 
boiler is mounted, this being fired by an 
automatic Laidlaw-Drew oil burning unit. 
This boiler has a maximum evaporation of 
2350 Ib of steam per hour at 60 lb per square 
inch. The deck machinery is steam driven, 
and the exhaust steam from it is taken 
to an independent condensation and filtra- 
tion plant in the engine-room to ensure 
that no oil can reach the main feed system. 
With the exception of the feed pumps, 
circulating pumps, and forced draught fans, 
all engine-room auxiliaries are electrically 
driven. They include © ballast, general 
service, and fire and bilge pumps of the 
Drysdale “‘ Centrex ” self-priming design. A 
Worthington Simpson ‘‘Numarine” submer- 
sible pump is fitted in the tunnel. The sanitary 
and fresh water pressure tank systems are 
provided with “‘ Megator” pumps. One 
Drysdale feed water transfer pump and two 
Mirrlees fuel oil transfer pumps are also 
fitted. 

Electric current is supplied by two 200kW 
200V d.c. Sunderland Forge generators 
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driven by National Gas R4A8 eight-cylinder 
four-stroke oil engines running at 500 
r.p.m., and the group is installed on resilient 
mountings. Each engine drives its own 
lubricating oil and fresh water circulating 
pump, while for circulating the fresh water 
coolers a Worthington Simpson ‘* Monobloc” 
pump is fitted. Starting air is supplied by 
a motor-driven Hamworthy compresscr, 
and is stored in two 11 cubic foot receivers 
at a pressure of 350 lb per square inch. 
Two 35kW emergency generator sets are 
available and are situated at main deck 
level, each Sunderland Forge generator 
being driven by a three-cylinder Russell 
Newbury E3RN oil engine running at 
1000 r.p.m. These sets have radiator 
cooling. 

The two main condensers are located on 
the outboard side of each set of turbines. 

The general arrangement of the engine- 
room affords ready access to the different 
units, the main turbines being set side by 
side centrally, with the double reduction 
gearing between the turbine and propeller 
shaft. Forward of the main turbines on 
either side of the ship are the diesel generators. 
The main feed pumps are situated forward 
in the engine-room, as also is the feed tank, 


. while at the stern end is the basic water 


softener. Forward of the engine-room is 
the boiler-room, with the main_ boilers 
centrally placed, one forward of the other. 
The auxiliary boiler is on the starboard side 
as well as the auxiliary boiler feed tank. 
On the port side is an auxiliary feed pump, 
oil fuel suction drainers, and lighting up 
set. Deep tanks for trimming purposes are 
built at both ends of the ship, and oil fuel 
bunkers are arranged in the wings of the 
boiler-room. Fresh water tanks of large 
capacity are fitted in the forehold and shaft 
spaces. 

On account of having to sail astern up 
restricted channels and when entering or 
leaving harbour, a bow rudder has been 
provided. This is operated by a steam screw 
gear, and is controlled by “telemotors” froma 
special navigating bridge situated above the 
main bridge. 

To assist in the detection and extinction 
of any fire that might occur in any part of 
the vessel a system of sprinkler pipes and 
alarm bells has been arranged in the passenger 
and crew quarters, and operation will take 
place automatically when there is any undue 
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rise in temperature. 


The life-saving appli- 
ances include six lifeboats, each 28ft long, 
four of which are fitted with Fleming pro- 
peller gear, so arranged that each person 


in the boat who might be quite unable to 
wield an oar, could yet readily move a lever 
to and fro, and so contribute his part 
towards driving the propeller ; two of the 
boats are motor driven, and all are carried 
jn mechanical davits. Each lifeboat, when 
fully loaded with passengers and equipment, 
will weigh about 10 tons, and they are 
hoisted and lowered by wire falls and an 
electric winch. As there are numerous 
buoyant deck seats, and other apparatus, all 
the passengers and crew can be accom- 
modated. - 

There is a spacious wheelhouse equipped 
with the usual gear and aids to navigation, 
including a wireless sg md installation 
and wireless direction finder and radar. 
From the wheelhouse the Bruton hydraulic 
system for closing the watertight bulkhead 
doors can be operated; there is also a 
Walker’s trident electric log, and a Willett 
Bruce whistle control, which can be set so 
that it functions automatically at predeter- 
mined intervals in foggy weather. Imme- 
diately abaft the wheelhouse are spacious 
cabins for the captain and chief officer. On 
the bridge deck there are a number of cases 
each containing sixty-nine life belts. 

Descending from the bridge to the weather 
deck we find forward a spacious lounge 
extending the width of the ship and 43ft 
long. It is furnished with settees, tub chairs 
and tables, and adjoining it is a kitchen 
from which can be obtained light refresh- 
ments. There are two private cabins on each 
side of this lounge, each furnished with two 
settees, which can be converted to four 
separate berths, washbasins, &c., and there 
are nine of these private cabins in all. Astern 
of this lounge is a comfortable smoking 
room and bar. All the first-class accommoda- 
tion is situated forward of the engine-room, 
and includes a tastefully fitted ladies’ room 
equipped with forty-two sofa berths, and 
rendered cheerful by an electric fire, this 
saloon being on the shelter deck, while on 
the main deck is a spacious dining saloon 
with seating accommodation for eighty-four 
people. On the lower deck are two comfort- 
able sleeping saloons, furnished with sofa 
berths. The walls of the public rooms are 
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panelled in veneered hardwood, the grain 
being blended or contrasted to give the 
required effect, the decorative linoleum being 
coloured to tone with the panelling. The 
third-class accommodation is astern of the 
engine-room and is spacious and comfortable 
—indeed, fully up to the standard found in 
the first class of cross-Channel steamers 
only twenty years ago. It comprises lounge, 
smoking room, sleeping saloons, and a 
commodious and well-equipped dining saloon 
seating sixty-two persons. When it is men- 
tioned that the passage from Liverpool to 
Douglas only occupies three and three- 
quarter hours, it might at first sight appear 
unnecessary to provide sleeping facilities in 
the two classes for 500 passengers, but it 
must be borne in mind that the vessel is 
intended to take her turn in the longer sailings 
from Douglas to Ardrossan, Belfast and 
Dublin. . 

Large windows are fitted in the sides of 
the promenade deck, many of which can be 
opened to provide additional ventilation 
when weather permits. Both passenger and 
crew spaces are ventilated and heated by 
large fans and heater units, situated in houses 
on the top decks. The temperature of the 
air in each can be controlled to suit the vary- 
ing requirements. Numerous buffets and 
bars are to be found on several decks and the 
toilet facilities are excellent. 

The steamer carries a good deal of mer- 
chandise in addition to mails, and cars 
and motor buses for which stowage arrange- 
ments have been made on the shelter deck. 

The hull of the vessel is subdivided by ten 
transverse watertight bulkheads, complying 
with the International Convention require- 
ments for a vessel of this class and service. 
A cellular double bottom has been con- 
structed for the full length of the engine-room 
and forehold, and has been arranged for the 
carriage of feed water for the boilers and 
water ballast. 

It might seem a retrograde step that the 
newest steamer of the company, the first to 
employ double-reduction gearing, should 
have a service speed of only 21 knots, when 
a ship built for the same company nearly 
fifty years ago had a speed of 26 knots, but 
the 21 knots is considered economical and 
suited to the service, even as the railway mail 
vessels plying between Holyhead and Dun- 
laoghaire now have a speed of 21 knots 








compared with the 25 of their immediate 


rs. 

**Manxman” was launched on February 8, 
1955, went on her sea trials on the Skel- 
morlie mile on the Clyde on May 12th, and 
made her first passenger sailing on the 21st 
of the same month. 

In conclusion, the author’s thanks are due 
to the Isle of Man Steam Packet Company, 
the builders, and Captain Bridson, master 
of the vessel, for the help given in the prepara- 
tion of this article. 





Driving Centre for Lathes 


AN automatic driving centre for use on lathes, 
which is fitted with interchangeable, self-aligning, 
work driving discs, is now being distributed in 
this country by the Insley Industrial Supply 
Company, Ltd., 21-22, Poland Street, London, 
W.1. This accessory is of Swiss manufacture 





Automatic centre with self-aligning driving disc 
and is designed to eliminate need for driving 


plates and dogs on lathes. It is intended 
for use in conjunction with a live tailstock centre. 
The driving centre incorporates a spring- 
loaded centre proper and a driving disc with a 
knurled face which is held on the head by a cap. 
When a workpiece is pressed against the face of 
the driving disc the spring-loaded centre is forced 
back to lock automatically and operate as a 
fixed centre. Recesses in the rear of the disc 
locate on driving pegs in the head and the disc 
registets on a spherical seating in the head, and 
on this seating it automatically adjusts itself in 
alignment with the end face of the workpiece. 
Centres of this design are made in four sizes 
with shanks from Nos. 2 to 5 Morse tapers and 
covering work diameters from 10mm to 75mm. 
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Improvements at the L.C.C.’s 
Northern Outfall 


The new primary sedimentation tanks at the L.C.C.’s Northern Outfall Works at 
Beckton are due to be opened to-day by the Minister of Housing and Local 
Government. A description of these new tanks is given here, together with an 


account of other i 


rovements envisaged at the Northern Outfall, including a 


secondary treatment plant of 60 m.g.d. capacity. 


TOUS the Minister of Housing and Local 
Government, Mr. Duncan , is due to 
inaugurate the London County Council’s new pri- 
mary sedimentation tanks at the Northern Outfall 
Works. These new works are of particular 
interest because this year the London County 
Council is to commemorate the centenary of 
the establishment of its main drainage system. 
The engineer responsible for the inception of 
this work was Sir Joseph Bazalgette, who based 
his designs on two separate systems of trunk 
sewers, One on each side of the Thames, each 
leading to a river outfall in the tidal estuary of 
the Thames well to the east of the main metro- 
politan area. The outfalls are-at Beckton (E.6) 
for the Northern system and at Crossness (S.E.) 
for the Southern. Considerable improvements 
have been carried out at both works from time 
to time, and some progress has now been made 
on a comprehensive reconstruction scheme to 
give a high standard of treatment at both outfalls. 
With the opening ceremony to-day, the first 
stage of the new works at the Northern Outfall 
at Beckton has now been completed. The 
programme of works at both outfalls will involve 
an expenditure of £14,000,000, it is estimated, 
in the ten years ending in 1962. 

At the Northern Outfall Works, the sewage 
flows in through five 9ft by 9ft brick sewers, 
built above the general land level, but filled over 
to form an embankment. Originally (in 1864) 
the only treatment Was to hold the sewage in 
a covered reservoir until the ebb tide, and then 
to discharge it into the river. At that time it 
was thought that the foul sewage would be carried 
out to sea on the tide and would not be seen 
again. The next stage of development was the 
construction, in 1887/89, of a number of covered 
brick sedimentation channels, which are still 
in use. These channels are used in rotation 
and until recently the sludge was scraped from 
them manually and taken out to sea by the 
L.C.C.’s sludge vessels. Later on, an activated 
sludge plant was built, capable of treating about 
one-third of the settled sewage, leaving these 
channels, This plant was completed in 1938. 

At present the average daily dry weather flow 
at the Northern Outfall is 180 to 200 million 
gallons (the five sewers have a capacity of about 
700 m.g.d.), the sewage generally having a 
biological oxygen demand of about 390 p.p.m. 
and a suspended solids content of 400 p.p.m, 
All the sewage receives primary sedi tion in 
the old channels mentioned above, and about a 
third has secondary treatment in the activated 
sludge plant. That portion of the flow which 
receives secondary treatment is mixed with the 
remaining effluent leaving the sedimentation 
channels before discharge into the river. Recent 
developments at the Northern Outfall have 
included conversion of two of the four compart- 
ments of the old covered reservoir for sludge 
digestion. A gas-tight roof has been built over 
one compartment and the sludge in it is steam 
heated. The roof has been taken off the second 
compartment, which serves as a sludge lagoon 
for secondary digestion. The sedimentation 
channels have also been partly opened out for 
mechanical removal of sludge with a light 
bulldozer. 

The various elements of the works already 
referred to are shown in the accompanying plan. 
The new works consist, first, of detritus pits, 
built on the line of the five main sewers. Down- 
stream from these detritus pits is a penstock 
chamber controlling the flow so that it passes 


either through the existing works or to the new 
treatment works. The diverted flow passes 
through a screen and control house, the screen- 
ings being macerated and returned to the main 
flow, and then to sixteen sedimentation tanks. 
The new tanks have a retention period of 
about two and a half hours dry weather flow. 
The old channels are to be retained for treatment 
of flows in excess of the dry weather flow. Eight 
of the sixteen new tanks are now to be put in 
operation. The settled sewage channel leading 
from them permits the effluent to flow either 
directly to the river or through a secondary stage 
of treatment. The new diffused-air activated- 
sludge plant, at present in the early stages of 
constructign, will treat nominally 60 m.g.d. of 
settled sewage. However, with the efficient 
primary sedimentation obtained, and with the 
comprehensive control of aeration which will be 
obtained with this new plant, it is possible that 
more than 60 m.g.d. will be passed through it. 
‘All sludge produced at the works will be pumped 
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to new digestion tanks (shown on the plan) and 
the gas thus obtained will be used as fuel for the 
gas turbines of the power house, which also 
forms part of the project, and which will supply 
electrical power and compressed air for operation 
of the new plant. At present there are no 
alternative plans for the disposal of the digested 
sludge, which will be taken out to sea by the 
L.C.C.’s sludge vessels. All the new works are 
to be served by a 3-3kV ring main, with sub- 
stations at the main points of electrical load. 
For the primary sedimentation plant there is a 
substation next to the sludge pumping station. 

It will be seen that the works completed or 
under construction in the present programme will 
permit primary treatment of the entire dry 
weather flow at the Northern Outfall and second- 
ary treatment of about two-thirds of the dry 
weather flow. That portion receiving only 
primary treatment will, of course, be mixed with 
the more pure effluent from the secondary 
plants before discharge into the river. 


THE New Works 


The first stage in the construction of the new 
works, whose various functions have been briefly 
outlined above, involved the construction of 
detritus pits, or grit channels as they are some- 
times called, on the line of the main sewers, 
upstream from the penstock chamber. These 
channels are operated at approximately constant 
velocity—1ft per second—and are 130ft long and 
vary from 10ft 9in to 16ft 9in in width ; they are 
13ft deep below. sewer invert level. Grit is 


removed by a scraper as may be seen in an illustra- 
tion opposite. The scraper can be positioned at 
any of the six channels and the bucket is con- 
trolled by cables which drag it along the length 
of the channel and then tip the excavated material 
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on to a belt conveyor, where it is carried clear of 
the sewers, for disposal by lorry or conveyor. 
A second scraper is to be provided. There is a 
control house overlooking the grit channels, 
giving remote control of the penstocks at the 
inlet and outlet of each channel. 

The penstock chamber, which is a little further 
downstream, is of reinforced concrete construc- 
tion, with five penstocks controlling the old 
sewers and three penstocks controlling the flow 
along the new channels to the primary sedi- 
mentation tanks. It is illustrated on page 8. 
Both the grit channels and the penstock chamber 
were difficult to construct, for they are situated 
on the line of the sewers and generally only one 
sewer at a time could be taken out of service 
during construction. The sewers are of con- 
siderable age but they were found to be in an 
excellent state of preservation. After a length 
of brick sewer had been removed, temporary 
cast iron rings were used to form a pipe to carry 
the flow during construction. 


THE SCREEN HOUSE 


The screen house is illustrated on page 8, 
and one of the drawings herewith shows a 
typical screen installation. There is a control 
room in the screen house, overlooking the 
supply channels and the penstock chamber, from 
which the flow of sewage is controlled. The flow 
is divided into six channels as it passes through 
the screens. The first stage of coarse screens 
consists simply of steel bars, spaced 54in apart 
and extending about 3ft below the surface of the 
sewage. Their purpose is to obstruct large 
floating Objects, such as timbers, which would 
damage the finer screens. Each of the six channels 
through the screen house can be closed on the 
upstream and downstream sides by timber 
cloughs. The main screens are cleaned by 
mechanically operated rakes and can be lifted 
(they hinge about the top edge) for inspection. 
The screenings are discharged on to enclosed belt 
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Constructional details of primary sedimentation tank. The inlet weir sludge trough and hopper, and the double effluent weir may be noted 


et screenings are returned to the main 
ow. 

The control room in the screen house con- 
tains a principal panel which has “‘ open” and 
““close’’ buttons, with appropriate coloured 
lights for the five penstocks controlling the 
main sewers (there are also “‘ stop” buttons for 
these five penstocks), the three penstocks con- 
trolling the diversion into the new channel, six 
cloughs on the upstream side of the screen 
house, and six more on the downstream side. 
Flows and levels are recorded here and the 
flows integrated. Levels are measured upstream 
and downstream of the screen house, and in the 
primary tank effluent channel. 

The screening plant is laid out for operation 
as two similar, but independent, sets. Each 
set comprises three of the six channels, each with 
its coarse and fine screens, a belt conveyor serving 
the three fine screens, a screenings hopper, and two 
macerators. Three pumps supply diluting water 
to the screenings in the hopper of either set. 
The number of screens in operation is arranged, 
from the control room, to suit the flow of sewage. 
The diluted screenings are drawn from the 
hopper by the macerator (one macerator in 
each set is a standby machine), and the macerated 
liquor and screenings are discharged on the 
upstream side of the screens. The screenings 
hoppers of each set are connected by a penstock, 
so the macerators can, if necessary, deal with 
the screenings from both sections of the plant. 

The maximum designed flow through the 
screen house is 272,000 gallons per minute. 
At each of the six channels the coarse 
screen comprises a grill of ten 2in diameter 
bars, spaced 5}in apart, as already mentioned. 
Each fine screen consists of an assembly of sixty- 
two bars, each 22ft 6in long, 3in wide, and tapering 
from $in thick atthe front to Zin at the back, spaced 
lin apart at the screen face. Tee-section stiffeners 
maintain this spacing throughout the frame, 
which pivots about two “‘ Meehanite ”’ cast iron 
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about 12in wide, and they have 3in prongs 
penetrating lin into the screens. The sections 
are assembled by bolting on to tee-section beams, 
The rakes are chain operated. The drive is 
from a 4 h.p. squirrel-cage motor, through 
reduction gearing. 

Each of the two 30in screenings conveyors 
installed serves three fine screens, and discharges 
into a screenings dilution hopper. From this 
hopper, the screenings pass to the macerators, 
These four machines (two for each screenings 
hopper) are each capable of dealing with medium 
grade maceration, and of discharging 1000 g.p.m. 
against a pump head of 8-Sft, when running at 
970 r.p.m. and 12-5 b.h.p. The pumps are 
capable of providing 20 to 1 dilution of the 
screenings passing through the macerators ; at 
present three pumping sets (each of 1200 g.p.m, 
at 30ft head and 730 r.p.m., driven by 25 b.h.p, 
motors) are installed for this purpose, and there 
is room for two more sets. Each macerator can 
deal with 6 cubic feet per minute of screenings 
which need 120 cubic feet per minute of diluent 
water, and each pump actually provides about 
200 cubic feet per minute. 


PRIMARY SEDIMENTATION TANKS 


The two supply channels lead from the screen 
house for a distance of 850ft to a point opposite 
the centre of the battery of primary tanks, 
where two distribution channels lead off and 
branch into feed culverts, one of which leads 
to each pair of tanks. A limited amount of 
aeration is carried out in the supply channels, 
to prevent the deposition of sludge at this stage. 

The primary tanks are in two groups of eight, 
each tank being 250ft by 75ft in size. The total 
capacity of the tanks is 20,000,000 gallons and 
they are capable of treating 200 m.g.d. The 
design of the inlet weir, sludge hopper and the 
double weir and baffle at the outlet end are 
clearly shown in the drawing. Mieder scrapers, 
travelling at 4ft per minute, will continuously 
scrape the settled sludge to the sludge troughs 
at the inlet end of the tanks, where it will be 
scraped to a central hopper serving two tanks 
and drawn off to the central sludge pumping 
station and thence through double sludge mains, 
16in in diameter, to the digestion plant. Trans- 
verse chain scrapers push the sludge to the 
central hopper; as the chains return at the 
surface level of the tank the scraper blades act 
as scum collectors, depositing scum in chambers 
at the sides of the tank. There are cloughs and 
venturi meters at the entry of each tank to control 
and measure the flow of sewage. At the tank 
outlets a settled sewage channel has been built, 
which will connect with the secondary treatment 
plants or lead to a river outfall, as shown on the 
plan. 

The new tanks are of reinforced concrete 
construction with blue brick facing at the weir 
crests and other points where the maximum wear 
might be expected. The site consists of peat, 
overlying gravel, overlying clay, and piles were 
first driven down to the gravel stratum to carry 
the tanks. Normallya 1 : 14 : 34 concrete witha 
specified twenty-eight-day strength of 3300 Ib 
per square inch, which was vibrated, was used 
to build the tanks. Sulphate-resisting cement 
was used in the concrete for the piles. Most of 
the concrete was pumped from a central station 
serving all sixteen of the new tanks. At first 
the entire height of a tank wall—12ft—was 
shuttered and concreted in one lift, but as the 
work proceeded it was found more expedient to 
concrete in two lifts. 

The sixteen Mieder scrapers each have a 
wheel span of 75ft, and a 12ft 6in base. They 
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are operated at 4ft per minute in both directions, 
there being two 24 h.p. driving motors for each 
scraper and a 4 h.p. motor for the sweep. The 
flight scrapers, of which there are two in each 
sludge trough, are each driven by a 5 h.p. motor 
and normally operate at 4ft per minute, but 
they can also be driven at 2ft per minute or 
6f{t per minute. 

At the sludge pump house, four sludge pump- 
ing sets are installed, any two of which may be 
arranged to work together to deal with the 
maximum flow of sludge to the suction wells. 
Each pump can deliver 2200 g.p.m. against a 
total head of 100ft. Operation of the sludge 
pumps is controlled automatically by electrode- 
actuated gear, which brings in, or cuts out, one 
or two pumps according to the sludge level in 
the suction chamber. The sludge pumps are 
vertical-spindle sets, with 20-5in, three-vane 
impellers. There are also two tank-drainage 
pumps, to remove sewage from the tank drainage 
suction chamber, a sump drainage pump to 
complete the emptying of the suction wells, 
and a house drainage pump. 


SECONDARY TREATMENT PLANT 


The plan of the northern outfall works on 
page 9 shows the diffused air plant. It will 
have six sets of aeration channels and fifteen 
final settling tanks, and involves the construction 
of a power-house and a complicated installation 
of sludge and air mains and a sludge pumping 
station. It is scheduled for completion in 1957. 
Work is also to start soon on a sludge digestion 
plant with sixteen digestion tanks and four 
dewatering tanks and various ancillary buildings. 

The diffused air plant will incorporate many 
of the most modern ideas of treatment by the 
activated sludge process and will be a model of 
its kind. An operating gallery is to be installed 
at one end of the aeration channels, permitting 
comprehensive control of the operation of the 
channels ; provision is made for stepped or 
tapered aeration. These refinements are expected 
to give a close control of purification over a 
range of strengths of the settled sewage and in 
certain Circumstances to increase the capacity of 
the plant, possibly above the nominal figure of 
60 m.g.d. 

The principal tanks are again founded on 
piles ; most of the pile driving programme has 
now been completed and construction of the 
reinforced concrete invert and walls of the 
aeration channels is under way. At present there 
are three concrete stations on the site. One of 
them serves the pile casting yards, where sixty 
to eighty piles can be cast in a day. Batching 
and mixing of the concrete, and its transport to 
the casting bed has been organised in a series of 
mechanised stages, including bulk delivery of 
cement, weigh batching and transport of the 
mixed concrete by monorail trains of skips. 
The monorail is carried on a gantry, so that 
concrete can be discharged into a hopper 
mounted on a carriage which travels over the 
casting bed to the point where concrete is required. 
Two piles are cast simultaneously and the con- 
crete quantities are arranged accordingly. Of 
the two concrete stations serving the main works, 
one is arranged for transport of concrete by 
monorail and the other by concrete pump. It is 
expected that about 110 cubic yards of concrete 
will be placed in the main works daily with these 
two plants in full operation. 

The substructure of the power station asso- 
ciated with the plant is also under construction. 
This power station will have eight gas turbines, 
each of 905 h.p. installed in it ; they will use sludge 
gas, or alternatively oil, as fuel and will drive five 
air blowers and three alternators; the maximum 
air consumption of the plant is expected to be 
100,000 cubic feet per minute. 

The improvements at the Northern Outfall 
Works at Beckton described here have been con- 
structed to the designs and under the super- 
vision of the engineering staff of the London 
County Council ; the L.C.C.’s chief engineer, 
who is responsible for the works, is Mr. J. 
Rawlinson, and the engineer in charge of the 
main drainage division is Mr. W. A. M. Allan. 
The civil engineering contractors are as follows : 
detritus pits, Crowley Russell and Co., Ltd.; 
primary sedimentation tanks, supply channels 
and screen house, Edmund Nuttall, Sons and 
Co. (London), Ltd.; diffused air plant and 


THE ENGINEER 


power-house substructure, Richard Costain, 
Ltd. The screen house and other buildings 
were designed by the L.C.C.’s chief architect, 
and the consultant for the reinforced concrete 
works was Mr. W. C. Andrews. 


Other “Hugh W we oe bo ii tye tae pits; 
scrapers—Hu; an td. ; sum mnes 
Pumps, Ltd. ; penstocks—Sir | William Arrol Pm ‘@ 
Ltd., White! head and Poole, eat hydraulic system for 
penstock pom male my Press and Son, Ltd. 

Primary sedimentation tanks and screen house; scrapers 
and en L. Farrer, Ltd. ; screen house— 
R. J. Truscott, id mens plant—Pulsometer 
pes ineering Company, L air blowers—G. Waller 

Sons, Ltd. ; penstocks, "flaps, valves, &c.—White- 
bead and Poole, Ltd., Hartieys, Ltd., J. Blakeborough 
and Sons, Ltd. ; electrical cal installation—London Elec- 
tricity Board ; es and penstock control— 
Yorkshire Switchgear and Engineering Company, Ltd. ; 
transformers—Yorkshire Transformer Company, Ltd., 
Brush Electrical E ing Company, Ltd. ; cables— 
British Insulated Callender’s Cables, Ltd 

Power house : Ruston and ne Sag Ltd. 

Diffused air plant (let so far), scrapers—Dorr-Oliver 
—— Ltd.; penstocks—Hartleys (Stoke-on-Trent), 
Ltd., J. Blakeborough and Sons, Ltd. 


The detritus pits cost £385,000 to construct 
and the primary sedimentation works cost about 
£1,800,000 ; it is estimated that the diffused air 
plant will cost about £2,700,000, the power-house 
about £1,000,000, and the sludge digestion plant 
about £2,000,000, giving a total cost of very 
nearly £8,000,000 for the entire programme of 
works at the Northern Outfall. 





British Transport Commission Report 


THE annual report of the British Transport 
Commission for the year ended December 31, 
1954, shows that it earned a working surplus of 
£45,500,000 during the year, but this was 
insufficient to meet interest and other cen- 
tral charges and the net result was a deficit 
of £11,900,000. This working surplus of 
£45,500,000 represents a fall of £13,900,000 on 
the previous year. 

The report points out that since 1948 three 
years of deficits had been followed by three 
years of surpluses and now again by a deficit. 
In none of these years, however, was the surplus 
or deficit a substantial proportion of the annual 
turnover, and the cumulative net deficit of 
£39,000,000 at the end of 1954 is less than 1 per 
cent of the total gross receipts in these seven 
years. In expressing regret that after seven 
years of working there should be any deficit at 
all, the Commission points out that it is vital for 
the financial health and good standing of the 
undertaking that the receipts should at least 
cover the expenses, taking one year with another. 

The report emphasises that the deficit of 
£11,900,000 does not fully reflect the continuing 
upward trend of wages and prices or the effect of 
road haulage disposals, or the declining levels of 
traffics on public transport systems. It points 
out that further wage increases, costing 
£20,000,000 in a full year, which came into force 
in January, 1955, in addition to those which 
became effective during 1954 (costing £23,000,000 
in a full year) must be a cause of acute financial 
anxiety in the period ahead. Despite a steady 
improvement in operating efficiency and economy 
the working surplus fell by £13,900,000 to 
£45,500,000, and this was due in the main 
because fares and freight charges were never 
able to catch up quickly enough with rising wages 
and prices. Such a deficit was inevitable when 
there were no margins in fares and freight charges 
to meet rising costs until such time as readjust- 
ment was possible. 

Referring to the high level of prosperity in the 
country as a whole, the report points out that 
this may tend to encourage users of public 
transport to run their own private vehicles, 
either passenger or freight. When this private 
transport appeared on the roads in great quantity 
it not only meant that at least some traffic would 
be lost to the public services, but also that 
congested road conditions added to the cost of 
providing such services. 

A series of large-scale tasks tackled by the 
Commission in 1954 included the radical changes 
brought about by the Transport Act of 1953, 
with their consequential problems of reorganisa- 
tion, re-equipment and finance ;_ the develop- 
ment of the railways’ modernisation plan ; the 
finalising of a freight charges scheme for rail- 


il 


ways ; a series of wages negotiations ; the estab- 
lishment of Area Boards and a large-scale 
decentralisation of management. 

the year under review, long-distance 
travel on British Railways increased. London 
Transport road and rail passenger-carryings fell 
by 3 per cent, whereas the provincial and Scottish 
road services showed increases of 2 per cent in 
Scotland and 0-4 per cent in England and 
Wales. Over all the Commission’s rail and road 
services the total of passenger journeys was 
7611 million, a fall of 1-3 per cent on 1953. 
In 1948 British Railways received an average of 
1-38d. per passenger mile, and in 1954, 1-35d, 

The report draws attention to the low 
receipts per passenger mile. British Railways 
received only 90 per cent more than before the 
war. In the same period provincial and Scottish 
buses figures showed increases of only about 25 
per cent and on London Transport the increase 
was less than 80 per cent. Total freight traffic 
on British Railways in 1954, measured in net 
ton miles, decreased by 676-7 million or 3 per 
cent, compared with 1953, due mainly to a 
decline in each of the three chief traffics— 
minerals, coal and coke, and general mer- 
chandise. 

Almost continuous wage negotiations on 
British Railways made the financial position 
difficult, an increase in coal prices had a further 
adverse influence, and railway freight traffic 
receipts fell below expectations. British Rail- 
ways net traffic receipts amounted to only 
£14,800,000, in place, the report says, of the 
minimum of some £40,000,000 to be expected 
from an activity of this size and consequence. 
Working expenses at £418:9 million were 
£32,600,000 more than in 1953 and increases in 
wage rates and prices account for about 
£18,000,000 of this increase. Working expenses 
of British Railways’ collection and delivery 
services, &c., increased slightly to £14,000,000. 
On British Road Services the net traffic receipts 
for the whole of 1954 were £8,700,000, despite 
a considerably reduced fleet, and this was a 
decrease of only £200,000 compared with 
1953. On London Transport the net traffic 
receipts of £2,300,000 showed an improvement 
of £1,700,000 over the previous year, but it 
was nearly £2,000,000 short of the minimum 
annual contribution which should have been 
made to the central charges of the Commission. 
Receipts from shipping, docks, harbours and 
wharves and commercial advertising were higher 
during 1954, but those from inland waterways 
showed a net deficit. 

In dealing with the problem of redundant 
facilities the report points out that an essential 
corollary to the Commission’s case for modernis- 
ing its equipment and services was that it should 
be relieved of obligations to provide transport 
facilities that were no longer or little used. 
Stress is laid upon the serious effect upon the 
Commission’s competitive power which these 
obsolescent facilities represent. 

A special survey of the various types of train 
services provided by British Railways made it 
clear that for many of the slow or stopping 
services, which fail to cover their direct costs by 
many millions of pounds a year, there was no 
remedy except withdrawal and the substitution 
of road services as appropriate. 

Consideration of proposals to close stations 
or withdraw services from branch lines occupied 
most of the time of the Transport Users’ Con- 
sultative Committees, appointed by the Minister. 
Since these committees were formed they have 
examined schemes for 102 branch services ;_ the 
resultant net economies are estimated at a 
minimum figure of £900,000 a year. The total 
route-mileage approved for closing in 1954 was 
408, and this made a total of 2186 miles approved 
for closing since 1948. 

The consolidated balance sheet of the Com- 
mission at December 31, 1954, shows the net 
current assets at £205 million—or £85,000,000 
less than at the end of 1948. Taking into account 
cash borrowings of some £200 million, the 
depletion in six years is nearly £290 million. 
The report states that the bulk of this expenditure 
has gone in replacing assets at higher prices 
and in meeting expenditure on abnormal main- 
tenance, rather than in financing capital projects 
which could be expected to improve the earning 
power of the Commission’s undertaking. 
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Royal Show at Nottingham 


No. I . 


pPRmeAnarions are now just about complete 
for the Royal Agricultural Society’s annual 
show, which is to be held next week at Wollaton 
Park, Nottingham. The show will open on 
Tuesday morning, July Sth, and will continue 
until Friday evening, July 8th, the hours each 
day being from 9 a.m. to 8 p.m. It will be the 
107th show to be staged by the Royal Agricul- 
tural Society of England, and, as usual, will 
present a very comprehensive pageant of British 
farming, as well as of horticulture, forestry, and 
other rural crafts and industries. The many 
spectacular events in the show programme include 
horse-jumping competitions and military displays 
and musical drives by the Royal Horse Artillery. 
There are also to be parades of light and heavy 
horses, cattle, foxhounds and pit ponies, a 
coaching marathon, demonstrations of the 


work of sheep dogs, and other events. 





Fig. 1—Tractor-trailer attachment i 


This is the fourth Royal Show to be held at 
Nottingham, and on each of the preceding 
occasions—in 1888, 1915 and 1928—the site 
selected was at Wollaton Park. On the first 
occasion, in 1888, the entries of livestock totalled 
1875, and there were nearly 5000 implements 
exhibited on 368 stands. In that year, the Royal 
Agricultural Society offered special prizes for 
hay and straw presses worked by steam, horse 
and hand power. At that time, we commented 
on the fact that there were sixty-nine entries of 
new implements for the Society’s silver medal 
awards and that they included “steam and 
petroleum engines.” But we also said that “a 
serious objection to the ground is its distance 
from the town, which is about 2 miles, and there 
is no public conveyance.” Nevertheless, the 
1888 Royal Show at Nottingham was a great 
success, and “‘ with thé cessation of thundery 
weather” the ground was said to be “ admir- 
able for the show.” 

When the “‘ Royal” next went to Nottingham 
it was 1915, and the event was naturally restricted 
by the exigencies of the first world war. The 
third of the Royal Shows at Nottingham was in 
1928, when British agriculture was in a condition 
far from prosperous. Mechanisation was making 
but little progress, and in our account of the 
show we emphasised that “‘ to take the fullest 
advantage of mechanical aids, the farmer and 
his workers need to acquire a certain amount of 
engineering knowledge.” We added, however, 
that the Royal Agricultural Society showed “ a 
lack of initiative in connection with the imple- 
ment section.” There were 467 stands displaying 
machinery and implements. The exhibits included 
several new steam wagons, there was at least one 
British-built 40 h.p. crawler tractor, with a 


incorporating traction control to enable trailer 
weight to be transferred to the tractor’s rear wheels 





paraffin engine, and there were numerous 
stationary oil engines. 

At the show to be held next week, there will 
certainly be no evidence of lack of initiative 
so far as the machinery and implements are 
concerned. The show ground covers 166 acres, 
with a further 142 acres set aside for car parks. 
A new grand stand constructed of metal will be 
in use for the first time, and on the 600 or so 
trade stands there will be contained an exhibition 
which will demonstrate once again the work 
being done by engineers to increase the pro- 
ductivity of the British agricultural industry. In 
connection with the show, thirty-seven entries 
were submitted for the Society’s silver medal 
awards for new implements. After full con- 
sideration by the implement committee, nineteen 
of the entries were accepted for adjudication, 
and five which were deferred from last year will 


also be judged again. The judges of the new 
implements are Mr. Leslie Langmead, Mr. Rex 
Paterson and Mr. A. Godfrey Wright. Here, we 
begin a brief description of some of the new 
machines and implements which will be on view 
at the show. 

The entries to be judged for the Royal Agri- 


Fig. 3—Ditch cleaning attachment to tractor-operated front loader 
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cultural Society’s silver medal award include 
the traction control unit introduced towards 
the end of last year by David Brown Tractors 
(Engineering), Ltd., Meltham, Huddersfield, 
This equipment, which will be shown fitted to 
several of the tractors on the firm’s stand, was 
described in our issue of December 10, 1954, 
The purpose of this traction control system is to 
eliminate wheel slip in tractors without the aid of 
weights, ballast, wheel strakes and similar 
arrangements. What happens in effect is that a 
progressively varying proportion of the imple- 
ment weight is transferred to the tractor’s back 
wheels. In recent months, the traction control 
system has been further developed and has been 
embodied in a trailer attachment which is to be 
exhibited by David Brown Tractors (Engineer- 
ing), Ltd. The unit is to be incorporated ii the 
trailers made by F. W. Pettit, Ltd., Moulton, 
Lincs, for David Brown tractors. 


An advantage claimed for this new develop- 
ment is that when traction control is applied, 
the hydraulic lift of the tractor begins to raise 
the trailer—after the manner of a mounted 
implement—and in so doing weight is transferred 
to the rear wheels of the tractor. The arrange- 








Fig._2—Combine harvester operated by tractor power take-off. Its cutting 
width is 5ft 


ment of the traction control is illustrated in 
Fig. 1. A headstock assembly mounted above 
the trailer drawbar provides an attachment 
point additional to the normal drawbar clevis, 
this additional point being fitted with a swivel 
block to take a conventional top link ball end 
fitting. The drawbar attachment consists of a 
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hitch plate fitted to a small lift frame, which 
js connected to the normal lower hitch brackets 
and to the tractor’s hydraulic lift arms. The 

sr connection is a short top link assembly. 
The tractor-trailer is thus free to hinge when 
steered about a vertical pivot axis passing through 
the lower clevis connection and the top swivel 
block on the headstock. Furthermore, the ball 
joint connections in the top link and swivel 
block assembly ease the difficulties of operating 
over uneven ground. It should be added that 
the Pettit trailer, in which the traction control 
hitch is incorporated, is a three-way tipping 
vehicle of 3 tons capacity. 

Another exhibit on the David Brown stand 
results from the recent entry into the David 
Brown group of Harrison, McGregor and 
Guest, Ltd., Leigh, Lancs. The “‘ David Brown 
Albion ” 5ft combine harvester, shown in Fig. 2, 
js described as the British version of a Swedish 
design. The track width of this machine is 
6ft 1lin and its threshing drum has a length of 
3ft lin and a diameter of 1ft 6in. The harvester 
is driven from the power take-off shaft of a 
tractor, and with a shaft speed of 535 r.p.m. the 
speed of the threshing drum is 1400 r.p.m. The 
setting of the concave in relation to the threshing 
drum is recorded on an indicator so that adjust- 
ments can be made while the machine is running ; 
there is a short-straw sieve which has an exterior 
adjustment, and a special extension sieve is pro- 
vided for seed threshing. Provision is made for 
two reel speeds, one for use when working in 
laid crops, and a safety coupling has been incor- 
porated in the elevator mechanism to prevent 
any obstructive matter from reaching the 
threshing drum. 


In operation in the field, the cut crop is 
carried by a canvas elevator to a three-bladed 
feeding drum, from which it passes to the thresh- 
ing drum. This drum carries ribbed beater bars 
working against a fixed concave, and most of the 
grain falls through the concave on to the top 
sieve. The straw is carried from the threshing 
drum to a stripping drum and is distributed 
evenly over the shaker, and any grain which is 
carried along with the straw falls through to the 
top sieve. Dressing of the threshed grain is then 
effected by the action of this sieve and a lower 
sieve, an air blast created by a fan blowing 
away the short straw and chaff. The dressed 
grain falls, by way of an inclined plane under the 
lower sieve, to the grain auger, whence it is 
taken to the bagging elevator. Any “ broken ” 
ears of corn that have not been threshed, how- 
ever, are caught by a check plate and pass down 
the inclined plane to a return auger which carries 
them back to the threshing drum. 


The business of ditching and trenching on farm 
land and building sites is one that is now fully 
mechanised, and several machines for this work 
will be exhibited at Nottingham. A new one, 
which is entered for the silver medal award, is 
the “‘ Dykan ” ditcher, which is shown in Fig. 3 
and which has been produced by Whitlock Bros., 
Ltd., Great Yeldham, Essex. It is an excavating 
attachment which can be fitted to most kinds of 
tractor-mounted front loaders. The power is 
provided by the tractor’s hydraulic system, a 
two-way valve being incorporated for operating 
the front loader and the excavating bucket. The 
ditch-cleaning attachment is suspended from the 
end of the front loader with extension arms and 
is self-centring when lowered into a ditch. The 
tapered excavating bucket is fitted with an auto- 
matic ejector plate, which travels on rollers 
through the full length of the bucket to eject the 
spoil. When digging, the bucket is forced, by a 
double-acting ram, through a section of the 
ditch in a horizontal position, consolidating the 
walls of the ditch and leaving the bottom smooth. 
A sprag with detachable teeth can be fitted in 
any position to suit operating conditions. Its 
effect is to close the open end of the bucket 
whilst it is being raised from the ditch prior to 
emptying. The front loader’s extension arms on 
which the bucket is suspended permit the 
machine to be operated at a safe distance from 
the ditch and also enable ditches of considerable 
depth to be excavated. The capacity of the 
bucket is 7 cubic feet. 


( To be continued 
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Plant Extensions at a Steel Works 
at Rotherham 


Further stages in a programme of re-equipment and extensions were recently 

completed at the works of Steel, Peech and Tozer, Ltd., when a new railway axle 

forge and a new ring rolling plant were placed in service, and a “* Quantometer ” 
installed in the works laboratory for production control and research. 


T= productive capacity for steel rings for 
the aircraft and ball bearing industries, and 
for railway axles, has been considerably increased 
at the Rotherham works of Steel, Peech and 
Tozer, Ltd., by the introduction of two new 





hour in sizes from 5in to 50in outside diameter 
and weighing up to 24 cwt. The new ring mill 
plant includes two annealing furnaces, two cold 
saws, a rotary hearth furnace, a reheating fur- 
nace, a 400-ton forging and piercing press, a 


Fig. 1—Ring blank furnace and forging and piercing press 


plants. The ring rolling plant is not only 


designed to speed the rate of ring manufacture, 
hitherto done by steam hammer forging methods, 
but also to widen the range of sizes available. 
It is capable of producing some sixty rings an 





































ring mill together with three chucking lathes. 

The steel for ring-making is supplied to 
the plant in round bars from the firm’s Temple- 
borough works. After annealing, the bars are 
cut into blocks on the cold saws, each block 






Fig. 2—The new ring rolling mill in operation 
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being of a calculated size and weight to give 
the finished ring weight with allowance for 
punching, scale and machining losses. These 
blocks are delivered in batches to the rotary 
hearth furnace to be seen on the right in the 
background of Fig. 1. This furnace was supplied 
by the International Furnace Equipment Com- 
pany, Ltd., and is fired by coke oven gas. It 
has a hearth 12ft 3in diameter with an effective 
width of 3ft 9in, and is capable of heating up to 
120 blocks an hour. Automatic temperature 
control equipment is fitted and the hearth is 
divided into soaking and heating zones. 

The blocks are loaded into the furnace by a 
charging machine supported from an overhead 
runway. The charging arm of this machine has 
a series of electro-magnets along its underside 
and with the machine retracted a line of blocks 
is loaded along the magnets. When the charging 
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pull the pierced and forged blank off the press 
table on to a second conveyor leading to the 
ring mill. This ring mill is also of Loewy 
construction and is designed to produce rings 
up to 50in outside diameter and up to 94in high. 

The ring mill can be seen in operation in the 
photograph we reproduce in Fig. 2. It has a 
heavy fabricated steel base which forms the 
slideway for a large saddle and has at one end a 
column carrying an outboard bearing for an 
overhead arm on the saddle. This saddle is 
moved along the slideway by hydraulic rams 
during the ring rolling operation. The large 
diameter main roll used in the process is situated 
at one end of the base and it is driven through 
vee ropes by a 100 h.p. motor. The small roll 
used is mounted on the saddle and is driven 
through bevel gears and vee belts by a 3 h.p. 
motor. The pierced blank is placed over the 


Fig. 3—Charging end of the gas-fired continuous bloom heating furnace 


door is opened a double-acting hydraulic ram 
pushes the machine along the gantry until the 
arm extends across the width of the hearth. 
Operation of a second ram lowers the arm until 
the blocks rest on the hearth, when the electro- 
magnets are switched off and the blocks are 
released. Reversal of the hydraulic ram operat- 
ing sequence raises the charging arm and with- 
draws the machine to the loading position. 

At the furnace discharging station a similar 
machine is used, but in this case the arm carries a 
pair of tongs by means of which the blocks are 
picked up one at a time, withdrawn, swung round 
a few degrees and deposited upon a steel slat 
conveyor. This conveyor transfers the heated 
block a short distance to the table of the forg- 
ing and piercing press. The 400-ton hydrau- 
lic press used was designed by the Loewy Engi- 
neering Company, Ltd., and is capable of 
upsetting blanks to 12in diameter and weighing 
up to 150 Ib. 

The block is first centralised on the press 
table by a pair of hydraulically-operated arms 
and then the main ram descends to forge the 
block down to the required width. At the end 
of this forging stroke a punch in the centre of the 
ram is forced down to a predetermined depth in 
the block. With the top punch still extended a 
corresponding bottom punch is brought into 
operation and forced upwards through the block 
until the flow of metal stops, when only a very 
thin section of metal remains between the heads 
of the punches. The top punch is then retracted 
and the main ram raised a sufficient distance for 
the insertion of hollow support ring. With 
this ring held down on the block by the main 
ram, the lower punch is again brought into 
operation to drive the slug of excess metal left 
between the punches in the previous operation 
up out of the top of the block. With this press 
sequence the slug of metal discarded is reduced 
to a minimum and is stated to be much less than 
that which would be involved in normal ring 
forging procedure. 

A draw carriage supported from a gantry on 
the outgoing side of the press is then used to 


smaller roll and it is rotated and rolled to the 
Tequired section and size by movement of the 
saddle mounted inner roll towards the large 
main roll. Tapered cones at the top and bottom 
of the inner roll shaft can be adjusted to control 
the width of the ring whilst it is being formed. 
The upper end of the small roll spindle is sup- 
ported from the overhead arm during the rolling 
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operation and this arm is pivoted so that it can 
be raised and swung sideways for blank loading 
purposes. During the rolling operation a pajr 
of rollers, mounted on swinging arms and one 
on each side of the machine, guide the ring 
under the direct control of the machine operator 
through hydraulic rams. In the rolling 
operation the thickness of the ring is indicated 
on a large graduated dial. 

From the rolling mill the rings are transferred 
in batches to the turning section for any necessary 
machining before dispatch. The whole series 
of heating, forging and rolling operations in this 
mill are carried out by a team of only five 
operators. 


RAILWAY AXLE FORGE 


The new forge for railway axles which has been 
laid down at a cost of some £150,000, is designed 
to produce about 100 axles a shift. It is housed 
in a new building consisting of two bays—one 
320ft long by 70ft wide and the other 240ft long 
by 55ft wide. 

Axle blooms are delivered by rail into one 
end of the building and loaded on to the charging 
rails of the 40ft long, 8ft 6in wide gas-fired 
continuous furnace shown in Fig. 3. This 
furnace is heated by low-pressure coke oven gas 
and is designed to heat 100 blooms, 73in square 
by 56in long, up to 1250 deg. Cent. in a seven- 
and-a-half-hour shift. At the forge end of the 
furnace the blooms are ejected out of a side 
discharge door on to a pick-up station by the 
arm of a pusher unit set at right angles to the 
furnace. This pusher arm is actuated by friction 
rolls and is pivoted so that it can be swung into 
line with the bloom at the furnace hearth. 

At the pick-up station the bloom is picked up 
by a 6000 Ib capacity manipulator which operates 
along a 25ft centre, 102ft long track on the shop 
floor. This track serves a 7-ton and a 5-ton steam 
hammer, the first of which is used for the bulk 
of the work on the shop and the second for 
smaller batch work. The manipulator was 
supplied by Adamson Alliance Company, Ltd., 
and it can be seen handling a bloom on the large 
hammer in Fig. 4. Its motions are hydraulically 
operated and the operator has a clear view of the 
work during forging from a cabin immediately 
behind the tong arm. The axle bloom has to be 
reversed halfway through the forging operation, 
and to facilitate this operation a turntable is set 
below anvil level in front of the hammer. This 
turntable is mounted on a hydraulic ram, and 
under the control of the manipulator driver it is 


Fig. 4—Manipulator handling a railway axle in 7-ton steam hammer 
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raised when the bloom has to be reversed and 
retracted at the end of the 180deg. turning 
operation. 

During the forging operation jets of water are 
ysed to remove scale from the bloom. Double- 

coved fixed swage dies are used, one set of 

ves being used for forming the middle 
section of an axle and the other set for shaping 
the end collar, journal and wheel seat. 

At the end of the forging operation each axle 
is placed on a tilting gantry at the side of the 
hammer and on this gantry it is raised to the 
level of the fire hearth of a heat-treatment 
furnace. After it has cooled below the point of 
recalescence the axle is charged into the furnace, 
which has a sloping hearth, 32ft long by 8ft 11lin 
wide. During a four-hour passage along this 
furnace the axle is reheated to a temperature of 
850 deg. Cent. 

At the discharge end of the furnace the axles 
roll on to a platform above a large quenching 
tank. The axles which are to be normalised pass 
straight across the top of the tank on rails ; 
those to be oil quenched are retained by stop 
plates, which can be raised as required above the 
support rail level. With the axles in the stops 
the whole section of rail platform is lowered by 
an electrically operated winch into the quenching 
tank. The oil in the tank is circulated through 
coolers and its temperature maintained between 
103 deg. and 153 deg. Fah. When the platform 
is raised at the end of quenching period the axles 
are lifted clear of the stops and they roll on along 
the rails on to a turntable. On this turntable 
the axles are turned 180 deg. into line with cooling 
racks on to which they roll. 

A 150-ton capacity hydraulic straightening 
press for the axles is fitted with hydraulically 
operated turning rollers to facilitate rotation 
of the axles. After straightening the axle ends 
are trimmed to the required lengths on double- 
headed saws, before the axles are finally inspected 
and passed on for dispatch. 

The “* Quantometer,” which has been installed 
in a special room in the works laboratory, is 
stated to be the first instrument of its kind to be 
installed for direct use in connection with pro- 
duction in a steel works in this country, although 
similar instruments are in use in research labora- 
tories and in the light metals industry. It is a 
direct reading instrument, designed for the rapid 
routine spectrographic analysis of metals and 
certain other materials, and this installation 
covers the analysis of plain carbon steels for 
residual elements, alloy steels of the nickel- 
chromium - molybdenum type, _ blast-furnace 
sinters and various steel making slags. The 
selected constituents for analysis are phos- 
phorus, silicon, manganese, nickel, chromium, 
tin, copper, molybdenum, aluminium, vanadium, 
titanium, lead and boron in steels, and silica, 
iron, lime, phosphorus pentoxide, manganese 
oxide, magnesia alumina and fluorine in slags 
or sinters. 

This “* Quantometer,” in addition to providing 
a highly accurate and rapid means of technical 
control in steel making is also being used in a 
research programme. Under the present control 
procedure a sample is taken from each charge at 
the melt and dispatched to the laboratory by 
pneumatic tube. On receipt the sample is pre- 
pared by grinding on a horizontal grinder and 
finishing on a band facer. It is analysed for the 
necessary elements and the results dispatched 
back to the melting shops by an instrument 
which reproduces a fascimile of a written message 
at the receiving end. Transit of the sample to 
the laboratory takes about four minutes, sample 
preparation two minutes, the actual analysis one 
minute, and dispatch of the result less than two 
minutes, the time occupied for the complete 
cycle of analysis being therefore about nine 
minutes. 

As a phowometric device, using a constant light 
source, the instrument has been shown to have a 
reproducibility of better than 0-2 per cent. 
In routine use for residual elements up to 0-5 per 
cent the accuracy is better than 5 per cent of the 
concentration. For low alloy steels up to 5 per 
cent concentration the accuracy is better than 
2:5 per cent. In the research programme on 
highly alloyed steels the accuracy of measurement 
was better than 1 per cent of the concentra- 
tion of the element concerned. 
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Continental Engineering News 


European Housing Problems 


In a series of meetings of the United 
Nations Economic Commission for Europe 
(E.C.E.), plans have been announced by the 
United Kingdom and the Soviet Union for the 
exchange this summer of housing and build- 
ing experts. The Swedish delegate reported 
that Sweden intended to invite Russian experts 
to make a study tour of building in Sweden this 
autumn, and Belgium is stated to be considering 
with the Netherlands the possibility of inviting 
the members of the E.C.E. Housing Committee 
to visit housing sites in the two countries after 
the committee’s spring session next year. A 
similar study tour was made last year to France, 
and before that to Switzerland. Some forty 
E.C.E. housing experts from all parts of Europe 
and from the United States are currently visiting 
building sites in Poland. 

During the recent E.C.E. meetings an extensive 
exchange of views took place on European 
housing policies and progress in 1954, and a 
draft report from the secretariat is being finalised 
in the light of these discussions and will be 
published in the autumn. 

The conference made recommendations about 
definitions for international use of such major 
concepts as dwelling, room, households, occu- 
pant, completion of dwelling, residential and 
non-residential buildings, and classes of building 
activity. Some of these definitions are of a 
preliminary nature and subject to a final recom- 
mendation by the U.N. Statistical Commission 
before they can be adopted internationally. The 
resulting classification of the nomenclature will 
greatly facilitate and improve census work and 
current reporting in such international publica- 
tions as the E.C.E. quarterly and annual 
Bulletins of Housing and Building Statistics for 
Europe. 

The delegates also compiled a bibliography 
on studies and statistical methods relating to 
housing and building, and agreed on the form 
of the Annual Bulletin of Housing and Building 
Statistics. 

Also under discussion was a preliminary report 
from the secretariat, which summarised the 
state of the housing problems in Greece, Turkey, 
Italy and Yugoslavia. After mentioning the 
obstacles to housing developments in those 
countries, as well as favourable factors, the report 
made recommendations concerning long-term 
and comprehensive housing policies, methods of 
financing such schemes, policies for acquiring 
sites and for taxation, and the organisation of 
testing laboratories and practical research, and 
of technical advisory services. Besides dealing 
with ways of saving timber, which is scarce in 
the countries concerned, the report urged the 
large-scale use of standardised dwellings. These 
should be simple, yet should fulfil minimum 
modern requirements as to size and amenities, 
utilise locally available materials, and be capable 
of being erected by unskilled or semi-skilled 
labour. 

Among suggestions for joint action by the 
less industrialised countries were some concerning 
co-operative research and documentation on 
common problems, regional technical assistance, 
and permanent direct contacts for exchanging 
information and experience relating to the 
development of aided self-help housing schemes. 
The possibilities were to be investigated of 
expanding the production of certain key building 
materials and builders’ tools and equipment, 
to cover the needs of a group of neighbouring 
countries, provided transport costs justified it. 

Technical advice on specific problems might 
be provided by the E.C.E. Housing Committee 
and other bodies, in addition to assistance from 
the U.N. and its Specialised Agencies, such as 
I.L.O. This help could take the form of fellow- 
ships and scholarships, seminars, the supply of 
reports, demonstrations and pilot projects, 
and laboratory and experimental equipment. 
Lastly, bottlenecks might be overcome by helping 
out with supplies of materials and equipment. 

Representatives of the four countries concerned 
expressed their agreement in principle with the 
plan. They stressed the financial problems arising 
from the expansion of the building materials 
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industry, and from the provision of experimental 
and demonstration sites. Examples were given 
during the ensuing discussion of how technical 
assistance could be given with various aspects 
of the programme, but it was said that it was 
necessary for the countries seeking help first to 
make their plans, and then to indicate their 
specific requirements. The International Council 
for Building Research, Studies and Documenta- 
tion (C.I.B.) offered to assist with the organising 
of research and documentation services. C.I.B. 
was created two years ago under E.C.E. auspices. 


Twenty-Ninth Brussels International Fair 


In accordance with the calendar estab- 
lished by the Union of International Fairs, the 
twenty-ninth International Fair was held from 
April 23rd to May 8th at the Centenaire, Brussels. 
Nearly a million visitors from sixty-nine countries 
attended. Apart from the customary participa- 
tion of Western European countries, there were 
208 exhibitors from the United States and fifty-six 
from Canada. India, Japan, South Africa and 
Tunisia were among the overseas countries 
which were represented. Of a total of 4202 
exhibitors this year, Britain, with 283 participants, 
occupied fourth place behind Belgium, Germany 
(761), and France (419). Sited in an area which 
totals 30 hectares, the total floor space of the 
exhibition was 111,000 square metres, a 3 per 
cent increase over last year. The management 
reports that the Fair will again be held in 
Brussels in 1956 and 1957, as scheduled, and 
thereafter in 1959. It has been agreed to omit 
it in 1958, because of the Brussels International 
and Universal Exhibition which is being planned 
for that year. 





Patent Delays 


THE annual report of the Comptroller-General 
of Patents, Designs and Trade Marks, which 
was reviewed in our last issue, calls attention 
to the fact that the arrears of unexamined 
specifications rose to 25,879 by the end of last 
year. The Institution of Professional Civil 
Servants has made a statement commenting 
on the matter. It says it is probably not realised 
that from the time complete patent applications 
are filed with the Patent Office it is at least 
twelve months before an examiner is able to 
start work on them. Neither is it realised, 
the statement continues, that the Patents Act 
of 1949 requires the whole process, from the 
filing of the complete specificetion to its accep- 
tance, to be completed within a period of fifteen 
months, and that this item of the law of the land 
has had to be suspended because of the inability 
of the Patent Office to meet this obligation. The 
reason for this situation, the Institution asserts, 
is the shortage of examining staff. The statement 
then claims that the reason for the staff shortage 
in the Patent Office is not far to seek. The 
Institution of Professional Civil Servants asserts 
that a scientist entering the Patent Office service 
will have a less good career than a scientist enter- 
ing any other part of the Civil Service. The Institu- 
tion recognises that in a situation of shortage 
of scientific staffs generally, the Patent Office 
must have some difficulty in securing the staff 
it needs. It suggests, however, that the Board 
of Trade makes this position unnaturally worse 
by offering poorer conditions than are obtainable 
not only elsewhere in the country but elsewhere 
in the Civil Service. 





Books Received 


Mechanical and Electrical.Equipment for Buildings. 
Third edition. By the late C. M. Gay, C. de van 
Faweett, and W. J. McGuinness. London: Chap- 
man and Hall, Ltd., 37, Essex Street, Strand, W.C.2. 
Price 68s. 

Aircraft Maintenance and Repair. Revised edition. 
By C. E. Chapel, R. D. Bent and J. L. McKinley. 
London : McGraw-Hill Publishing Company, Ltd., 
McGraw-Hill House, 95, Farringdon Street, E.C.4. 


Price 60s. 
Elementary Engineering Mechanics. By J. B. 
Thirlwell. London: Macdonald and Co. (Pub- 


lishers), Ltd., 16, Maddox Street, W.1. Price 10s. 6d. 

Commercial and Technical Libraries. By J. P. 
Lamb. London: George Allen and Unwin, Ltd., 
Ruskin House, 40, Museum Street, W.C.1. Price 21s. 
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REPORT ON COAL 

The National Coal Board’s ninth annual 
report, which was briefly reviewed in our 
last issue, does little more than present the 
coal industry’s rather melancholy record 
for 1954. Many of the statistical details 
contained in the report have already been 
widely circulated, regret about our diminish- 
ing coal output has been suitably expressed, 
and strenuous efforts have been made to bring 
about the improvement of a situation 
which bristles with problems. These are 
some of the factors in the coal industry’s 
1954 history which are recalled by the pub- 
lication of the Board’s latest report. The 
record shows also that the industry’s financial 
situation deteriorated last year. The Coal 
Board’s operating profits, amounting to. 
£16,400,000, were £4,000,000 lower than in 
the preceding year, interest and interim 
income payable to the Minister of Fuel and 
Power, at £17,500,000, was £1,000,000 higher 
and losses over the sale of imported coal 
amounted to no less than £5,000,000. The 
final result, therefore, was that instead of a 
surplus, the Board had to report a deficiency 
for the year of £3,800,000, which brought 
its accumulated deficit since vesting day on 
January 1, 1947 to £17,400,000. 

At first glance, it might be thought that 
the Coal Board’s report strikes “ all the horrid 
hideous notes of woe, sadder than owl- 
songs or the midnight blast.” Certainly, 
the “notes of woe” are unmistakable, 
but happily there are also one or two more 
pleasing sounds to be caught from a study 
of the report. As an example of the latter, 
the Board last year continued its progress 
on the colliery reconstruction programme. 
On capital account, £84,700,000 was expended 
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during the year, of which £68,000,000 was 
spent on the collieries. Three new shafts 
were completed and the deepening of six 
others was accomplished, preliminary work 
on sinking was proceeding at thirty-five 
other new shafts, and at ten collieries mine 
cars were installed in place of small tubs. 
In addition twenty-eight new washeries, 
with a total capacity approaching 5000 
tons of coal an hour, were completed. It 
is realised, of course, that major projects 
take several years to complete, but it is 
encouraging to know that, despite its pre- 
occupation with current production problems, 
the Board is steadily forging ahead with the 
fulfilment of its reconstruction plans. Engin- 
eers, We are sure, will endorse the comment 
made in the report that “‘ the Board took 
over an industry in which, for several decades, 
there had been little incentive to seek means 
for expansion.” Nor will they question 
the statement that last year as much ex- 
ploratory boring was done as in about 
twenty years before nationalisation. The 
Board is indeed striving all the time to speed 
up reconstruction ; its progress in its earlier 
years was sadly hampered by the limited 
amount of money it was permitted to invest 
in capital development. Another encour- 
aging note sounded by the report is that, 
although total coal output declined last 
year and was not sufficient to meet 
requirements, productivity at the coal face, 
at 65-14 cwts a manshift worked, was higher 
than in any year since nationalisation and 
was 11 per cent greater than the average 
for 1947. Overall productivity, at 24-61 cwts 
a manshift, was also a record, the increase 
compared with 1947 being of the order of 
13 per cent. The average attendance of all 
colliery workers and of face workers in 
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particular was better last year than in 1953, 
but in this matter there is unquestionably 
room for further improvement. As the Board 
readily admits, “ national averages can only 
indicate broad trends.” The effect of poor 
attendance is seldom confined to the working 
places of the absentees ; absence can and 
does result in a wider disorganisation of 
the working of a pit. This is especially 
true of those areas in which the shortage 
of mining manpower is most acute. At the 
end of last year there were 705,400 men em- 
ployed in the coal mining industry, or 400 
fewer than at the end of 1953. But the 
average number on the books over the whole 
year was 5000 below the 1953 figure. The 
recruitment of boys improved during the 
year, and the wastage figure was slightly 
lower, but in several coal mining areas the 
manpower problem continues to be a very 
acute one. The explanation offered in the 
report is that manpower difficulties were 
accentuated last year because industry gen- 
erally was booming. The problem, the report 
adds, “is all the more difficult because 
conditions of work in coal mining can never 
be so attractive as those in many other 
industries.” In this crucial matter the Board 
is fully alive to its responsibilities, but, 
unfortunately the efforts it continues to make 
do not seem, at present, to be crowned with 
any great success. Furthermore, last year’s 
results were adversely affected by a serious 
increase in the number of unofficial stoppages 
and restrictions of work. It has been 
computed that, on this account, 1,500,000 
tons of coal were lost in 1954. What is still 
more regrettable is that in the first six months 
of this year an even greater tonnage has been 
lost through disputes. Much better co- 
operation between management and men is 
undoubtedly called for in the coal mining 
industry. 

Meanwhile, as is now so well known, the 
demand for coal, in this country’s expanding 
economy, continues to increase. It is a 
demand which must be met. Last year, a 
fuel crisis was averted only by authorising the 
import of over 3,000,000 tons of coal which, 
as already noted, involved the Coal Board 
in a loss of £5,000,000. Already this year, 
nearly 6,000,000 tons of coal have been 
imported, and when the Board comes to 
compile its report for 1955 it may quite 
likely have to record that imports for the 
whole year are more than double that amount. 
But in its present report it is compelled to 
give a warning that “ the country may have 
to continue to import coal for some time to 
keep pace with the expected increase in 
industrial activity.” The reason is that 
some sacrifice of immediate output is neces- 
sary if the work of mine reorganisation 
and reconstruction is to proceed apace. 
Even with the advancing approach of the 
‘atomic age,” coal is our most essential 
raw material and the long term plans for the 
British coal mining industry’s fuller develop- 
ment must not be disordered. But that does 
not alleviate the growing concern about 
industry’s more immediate requirements. 
It will unquestionably help the present 
situation if the Coal Board and all its em- 
ployees can further increase their industry’s 
productivity, and bring about an improve- 
ment in all those matters which come under 
the heading of “ human problems.” 
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INDUSTRIAL RELATIONS 

It is one of the remarkable characteristics 
of the Parliament of this country that every 
now and then it can hold a debate on a 
controversial subject without generating inter- 
Party heat. There was an example last 
week when industrial relations were debated 
in the Commons. Credit for the almost 
complete absence of Party fire must be 
accorded to Sir Walter Monckton, who 
opened the debate with a speech of such 
clarity and tolerant understanding that it 
influenced the character of all subsequent 
speeches. Whether there was any real need for 
the debate, and whether it has, in fact, served 
any useful purpose are, however, quite other 
matters. It was demanded because of a 
feeling common to all parties within and 
without Parliament that this country cannot 
afford the luxury of strikes and perhaps in 
the hope that a debate might suggest means 
whereby men in industry could express 
dissatisfaction with wages or working con- 
ditions without having to resort to the 
threat or the actuality of strikes. For now- 
adays all activities are so interconnected that 
a strike in any one industry necessarily 
affects the whole economy of the country 
and jeopardises the employment and the 
standard of living of people in many other 
industries. In particular, it is felt to be an 
intolerable situation when a strike arises 
not out of any disagreement with employers, 
but through inter-union jealousy. It is an 
immensely disquieting fact that even when 
terms were arranged for a return to work on 
the railways Sir Walter was still unable to 
persuade A.S.L.E.F. to attend a joint meeting 
with the N.U.R. and the Transport Com- 
mission at which those terms were to be 
finally accepted. 

The whole debate was haunted by a feeling 
that something ought to be done to prevent 
strikes ; but what ? Legislation was ruled 
out by common consent. For it is common 
sense that legal measures cannot effectively 
force men to work and that action taken 
against leaders can only exacerbate passions 
already roused. There was some talk about 
secret ballots ; but it was realised that they 
could not prevent unofficial strikes and might 
delay a return to work once a strike had 
begun; and some ignorance was exposed of 
the fact that secret ballots are held by some 
unions—the A.E.U. is among them—before 
strike notice can be given. There was some 
call for an inquiry into labour relations in 
industry, though quite with what object 
never became clear. Mr. Shinwell, now a 
back-bencher and rejoicing in a new-found 
ability to express himself without committing 
his Party, suggested the setting up of a 
council composed of trade union leaders, 
employers and those of “judicial” minds 
to which “disputes relating to wages, 
conditions, or any matters affecting industry 
could be referred... for the purposes... 
of ascertaining the whole of the facts in the 
light of the nation’s economy ” and publish- 
ingthem. But it is difficult to see whether such 
a body could do very much more than the 
existing National Joint Advisory Council does. 
Profit-sharing seemed to be regarded by some 
as a panacea. But because profits necessarily 
form so small a percentage of an industrial 
firm’s outgoings profit-sharing schemes often 
prove of little interest to the men, insufficient, 
indeed, to make them even appreciate that a 
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high percentage dividend may represent a low 
rate of interest on the real amount of capital 
invested in an industrial concern. Sir 
Walter, out of his experience, was able to 
express something nearer the truth. The 
major factors in preventing strikes must be 
those of providing satisfactory machinery 
for the discussion of matters in dispute, and 
an organisation skilled in conciliation to 
help the people involved in a dispute to 
reach agreement. That machinery already 
exists in the majority of industries and the 
Ministry provides conciliation officers in 
many parts of the country. For the rest it is 
necessary to depend upon the growth, both 
amongst trade unionists and employers, of a 
sense of responsibility to the country as a 
whole. 

It is not possible to dispute with Sir Walter. 
For what is discussed under the term indus- 
trial relations is really human relations. 
Grievances arise in any industrial establish- 
ment. It is notable, however, how in some 
works they never establish themselves, whilst 
in others they fester. A sense of frustration 
engendered, for example, by long delay in 
attending to a grievance, real or fancied, or 
by outright neglect of it, can, in fact, do more 
damage in impeding output than the relatively 


violent eruption of a strike. It is man-to-man. 


relationships within a works that are creative 
of one or the other atmosphere. But, of 
course, there are always certain questions— 
particularly those of wages—that must some- 
times be taken beyond the bounds of individual 
factory walls. Yet human relationships still 
count. For men are so constituted that they 
can only very seldom agree completely. The 
purpose of committees and councils and 
conciliation machinery is officially to find 
terms upon which men can agree. In reality, 
as often, they seek the terms upon which 
men can good-temperedly disagree! For 
men cannot always be brought by discussion 
to think alike. They can, however, be 
brought to see that an opponent holds sin- 
cerely to his opinions and that there is at 
least something to be said for them. It was 
in appreciation of that fact that Sir Walter 
laid so much stress upon the need for a 
period of “reflection and’ consideration 
before getting into an atmosphere of strikes 
and strike notices.” That, too, is why he 
suggested the desirability “that we should 
consider, no doubt with the British 
Employers’ Confederation and the Trades 
Union Congress, whether we cannot try to 
secure such a period of reflection wherever 
it is possible to do so.” 





Letters to the Editor 


We do not hold ourselves for the opinions of our 
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AUTOMATION 


Sik,—It was pleasirig to read your comments 
on the above, putting in true perspective develop- 
ments that have been taking place over the last 
half-century towards the automatic factory. 
The writer reflected that the recent conference of 
production engineers on this subject took place 
about thirty-five years after the idea was first 
mooted in this country in respect to automobile 
engines. Sufficient equipment was then in 
operation to show that an automatic factory 
was to a large extent feasible. 

We shall continue to develop in the future as 
we have in the past. Progressive managements 
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and their designers will continue to speed up 
their manufacture by improved equipment. 
Other managements will continue to manufacture 
with improved purchased equipment, and all 
production engineers will continue to drive their 
machines and conveyors to the utmost, some- 
times regardless of economics and humane 
considerations. It seems to me that greater 
progress could be made in this country if facilities 
were more readily available to designers for 
visiting exhibitions and factories in other 
countries. One new idea may well repay the 
expense involved. 

I am not sure that the effect of automation 
will lead to “a heightening of wage rates for 
operators” until we approach the achievement 
of the automatic factory. Indeed, for the next 
decade I question whether it will even reduce the 
total manual exertions of operators. In my 
experience some operators now producing thirty 
times that produced thirty years ago still work 
as hard for the same comparative wage. Heavy 
movements have been replaced by many light 
ones. 

It is a sobering experience for designers to 
visit “ conveyorised” factories, with their pre- 
dominant aspect of “hustle and muscle.” It 
would appear from your comments that having 
progressed from skilled employees to fewer 
semi-skilled or unskilled employees, we shall 
ultimately progress to still fewer employees 
highly skilled. Industry will proceed on these 
lines, oblivious of the changes wrought and 
sought in the social structure of the country. 
Automation or no automation, developments 
will proceed as before, for it is someone’s job 
to do just this. 





C. J. Potts 
Coventry, June 28th. 


WIND-EXCITED OSCILLATIONS OF TALL 
STACKS 

Sir,—The problem of wind induced resonant 
vibrations discussed by Mr. C. Scruton in your 
issue of June 10th is one which, because of the 
wider use of welded tubular towers which 
present the smooth form required for this 
phenomenon, is receiving an increased amount 
of attention but to date this attention has been 
concentrated on the mechanics of the wind 
action and its prevention. It has proved, in 
one instance at least, to be more practical to 
design a tower such that in the steady state 
the oscillation was of an amplitude which created 
stresses below the fatigue level and to accept 
the perhaps unsightly swaying as normal. 

To do this requires a knowledge of both the 
energy input and the damping increment, 38. 
The energy input can be calculated within 
reasonable limits of accuracy during the design 
stages but the damping increment, 8, appears 
to be subject to considerable variation. In 
two cases, one a 100ft aluminium tower and the 
other a 250ft steel stack, 8 was of the order of 
0-1 for steady state oscillation. This compares 
with 0-01 for the un-lagged towers in the ex- 
periments described. If air damping played 
more than a negligible role, this discrepancy 
might be explained and would account also for 
the fact that, in all full-scale tests, 8 has been 
shown to increase with increasing amplitude. 

To assist in the design of future welded stacks 
some means of assessing the value of 8 is required, 
and in view of the limited nature of the infor- 
mation at present available, further full-scale 
tests will need to be conducted. 

CEpDRIC MARSH 

Aluminium Laboratories Limited, 

Geneva, June 20th. 





CANADIAN BUILDING RESEARCH PUBLICATIONS.—A 
list of all the available publications of the Canadian 
Division of Building Research, Ottawa, up to April, 
1955, has been published. It includes research and 
technical papers written by the Division’s staff, biblio- 
graphies on various technical subjects, and some transla- 
tions of researches in other countries. Various Canadian 
Government specifications and other publications 
relating to are also listed. 
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Power and Prosperity 


The British Electrical Power Convention was opened at the Dome, Brighton, on 
Tuesday, June 28th, with a civic welcome by the Mayor of Brighton. The presiden- 
tial address was then given by Sir Harry Railing. Sir Harry’s address was con- 
cerned with the achievements of the electricity supply and manufacturing industries, 
and with some of the problems of meeting the demand for electricity in the next 
decade and in the more distant future. Here we give abstracts from the latter part 
of the address, dealing mainly with this country’s power resources and the long- 
term research and preparatory work required now and in the future. 


= Chancellor of the Exchequer has recently 
emphasised our opportunity to double the 
standard of living in this country within twenty- 
five years. What does this mean ? It means 
that during the next quarter-century the gross 
national product will have to be slightly more 
than doubled, which is tantamount to a cumula- 
tive annual rise of 3 per cent. Industrial output 
accounts for about half the output of our 
economy.! Each rise of 1 per cent in the national 
product in the past seems to have required a 
rise of about 1-5 per cent in industrial output. 
We, therefore, would have to achieve three times 
to-day’s value—a rise of 4-5 per cent compound 
every year. Another estimate on this score was 
advanced last year by Sir Harold Hartley in his 
Fawley Lecture when he forecast a doubling of 
living standards in forty years, instead of twenty- 
five, implying, the cfore, a rise of about 50 per 
cent in twenty-five years with a growth of the 
industrial product at the rate of 3 per cent per 
annum. It is my view that given the will to 
achieve higher living standards, the goal can be 
reached. 

What are the additional energy requirements 
to achieve the object ? For the Chancellor’s 
programme, the present yearly coal use equivalent 
of 225 million tons would have to be about 
doubled, say to 460 millions. For Sir Harold’s 
forecast, the figure would be lower at 350 
millions. 

The part played by electricity in this ‘* energy 
forecast’ can be arrived at either by extra- 
polating the curves of the past trend of electricity 
consumption for the next twenty years,? or by 
making a detailed analysis of the individual 
sections of demand (industrial, agriculture, 
domestic, traction).* 

The conclusions are inescapable: electricity 
consumption within twenty years will be more 
than trebled ; it has already risen from 51-9 
milliard units in 1950 to 69 milliard in 1954 and 
will soar to 223 milliard by 1975 if the present 
forecasts are valid. 

The assumptions and forecasts for the United 
Kingdom are well in line with the calculations 
made for the U.S.A. in the Paley Report. This 
forecasts a three and a half times growth in 
consumption between 1950 and 1975, compared 
with Britain’s, say, four and a half times—the 
latter starting from a much smaller consumption 
per head. 

I consider the estimates for the United King- 
dom, on the whole, conservative. The rate of 
growth which, in recent years, has averaged 7 per 
cent is estimated to fall to 6 per cent in the 
early 1960s and to 5 per cent in the early 1970s. 
In my opinion, we cannot hold our position as a 
global power unless the consumption of electricity 
is stepped up even higher. The additional energy 
will be required for shift work in industry to 
attain the essential greater plant utilisation, for 
increased mechanisation, and for working machi- 
nery at higher speeds. For these and other 
reasons previously outlined I anticipate a greater 
increase than the estimated 7 per cent for the 
next five years. I am partly vindicated by the 
fact that in the United Kingdom our estimates 
for this year have already been exceeded ; the 
U.K.’s increase for 1954 was 11-3 per cent instead 
of 7 per cent. 





1 National Income and Expenditure, 1946-1953. 
Table 10 (1). Mining and quarrying, manufacturing, building 
and contracting, gas, electricity and water, totalled £7226 million 
against gross domestic product at £14,610 million for 1953. 


* A Programme of Nuclear Power, Chart III the Demand for 
Electricity, page 20, C.M.D. 9398, H.M.S.O., 1955. 


* Ibid. The Probable Demand for Electricity, 1955-1975, page 
19. Detailed forecasts have been made by the C.E.A. for the 
next ten years, further general forecasts for a longer period, and 
programmes based on these calculations have presented by 
the Lord President and the Minister of Fuel and Power. 
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FUTURE DEMAND AND TECHNICAL DEVELOPMENTS 


Taking the estimate contained in the Pro- 
gramme of Nuclear Power, the installed capacity 
in Britain which stood at 15,100MW in 1950, 
and 20,700MW in 1954, would be raised to 
57,000MW by 1975. The contemplated growth 
during the next twenty years will represent three 
times that of the preceding period of about 
seventy years—and so will the growth of con- 
sumption. 

I submit that it is as important an insurance 
for any country to stockpile a certain percentage 
of plant for energy production, as it is to stock- 
pile food or raw materials. The life of every 
section of industry, indeed that of the nation, 
depends as much on electric power as it does on 
food. I have outlined the estimated demand for 
energy. Let us now consider how the supply 
and manufacturing industries can meet this 
challenge. On the supply side, 95 per cent of 
requirement will come from thermal power 
stations, whether electricity is produced by coal, 
oil or by nuclear fuel. Since the annual supple- 
ment—rising from 2000MW to 3000MW—will 
mostly consist of large units, there will be ample 
manufacturing capacity to meet the domestic 
demand, leaving the same percentage as at pre- 
sent for export. It is most important that this 
should be clearly recognised. 

Within the framework of this Address, it is 
only possible to refer broadly to the technical 
developments which we can foresee on prime 
movers. Mr. Eccles (in his paper, “‘ The Genera- 
tion of Electricity in Britain,’ British Electrical 
Power Convention, Wednesday, June 29th), I 
know will adequately deal with them later. I 
shall confine myself to the following comments : 

(1) There will be a movement to higher 
pressures and temperatures with consequent 
reduction in physical size of machines of equi- 
valent output and higher thermal efficiencies up 
to 37 per cent. 

(2) There will be a movement to larger units 
of 120MW and 200MW. Units of 300MW and 
500MW have become possible even if not yet 
economical in this country. 

(3) Still further improvements in efficiency may 
ultimately be expected at some later date by 
using steam pressures well in. advance of the 
critical value. 

The speed of development will largely depend 
on the progress in metallurgical research, on 
research in heat exchange and on improved 
cooling methods in generators. 

Storage.—In engineering problems, the tech- 
nical and economic factors are always inextric- 
ably interwoven. There is no need to emphasise 
here that, to provide cheap energy, the daily and 
seasonal peaks must be smoothed out. The most 
significant contribution towards this end could 
be made by storing electrical energy—a problem 
whose present limitations are well-known. 
Another solution is the pumped storage system. 
I venture to suggest that this method of power 
supply for peak loads and for supplementing the 
output of thermal stations will find a greatly 
extended application in the future. It is under- 
stood that the C.E.A. is negotiating for the 
construction of such a plant at the present 
moment. The next possible step lies in the appli- 
cation of off-peak storage for space heating, 
cooking and refrigeration and in the proper 
exploitation of the heat pump for this purpose, 
to which it can be economically applied. In this 
connection, research on heat analysis and on 
the development of heat exchangers from a heat 
pump, which will enable air to be used as a 
source of low-grade heat under all atmospheric 
conditions, assume great importance. 

Traditional and New Fuels—Coming to the 
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question of fuel supply, the main sources are 
coal, oil and nuclear fuel. Can the anticipated 
demands be met ? The answer, I think, is that 
they can. By far the greater part, for the next 
generation, will have to be supplied by coal— 
certainly as far as the United Kingdom is cop- 
cerned. But coal alone cannot meet the likely 
level of increased demand for energy. 

What are the facts about fuel ? Statistics of 
industrial output and fuel consumption jn 
industrialised countries reveal a complemeitary 
relationship. It is assumed here that total energy 
consumption each year shows a rise of under 
two-thirds to that of manufactured production, 
This ratio means that total energy consumption 
would show a smaller rise than total industrial 
production. This reasoning is also in consonance 
with the Paley Report. 

To put in effect the Chancellor of the 
Exchequer’s plan for doubling the standard of 
living, we would require, on these assumptions, 
by 1979 a coal equivalent of 460 million tons, 
or under Sir Harold Hartley’s scheme, 350 million 
tons ; the Ridley Commission’s estimate would 
work out somewhat less than the last figure. 

Even if the entire foreseeable increase in British 
coal production could be allocated to electrical 
power production, the nation would still be 
short, annually, of some 70,000,000 tons : this 
deficit must be made good either by imported 
coal or by oil and by nuclear fuel. These figures 
plainly illustrate the vital need to increase the 
output of coal during the next decade, to stop 
wastage of energy in whatever form, and to 
increase the efficiency of coal utilisation plants, 
At the same time, they show that it has become 
imperative to use other fuels wherever they give 
the slightest indication of being able to compete 
with imported coal at an early date, or even 
solely, in order to enable us to gain experience 
and a lead in this field in research, development 
and application. 

Oil.—It will suffice to say about oil firing that 
the need for a greater contribution from this 
source is obvious. The objective has to be 
pursued and the C.E.A., of course, is doing so. 
An adequate supply of oil for the next two 
generations could be assured. The United 
Kingdom’s present consumption is running in the 
neighbourhood of some 6,000,000 tons—equi- 
valent to 9,000,000 tons of coal, owing to higher 
calorific value. It would seem possible to double 
this supply in each of the next two decades, 
thus replacing about 54,000,000 tons of coal by 
oil in twenty-five years’ time. The actual rate 
of replacement will depend on relative fuel costs. 

Nuclear Fuel.—Theoretically, it has been put 
forward that 1 ton of uranium is equivalent, 
thermally, to 2,500,000 tons of coal. At our 
present stage of development, however, it is only 
possible to extract part of the heat from the 
uranium, and, as recently stated by Sir John 
Cockcroft, it is hoped to extract heat from 1 ton 
of uranium to equal roughly 100,000 tons of coal. 
It is also expected that the cost of electricity 
produced from nuclear fuel is likely to be about 
0- 6d. per unit, which is not greatly different from 
that of coal-fired power stations. 

The ten years’ programme for the construction 
of nuclear power stations, laid down by the 
C.E.A., provides for nuclear plant totalling 
1500/2000MW. By 1965 this will result in an 
aggregate annual saving of, say, 6,000,000 tons 
of coal, thus releasing 18,000 workers in the coal- 
fields. After 1965, a quarter of the capacity 
installed each year, say, 500MW, may comprise 
nuclear power stations, so that a further 
1,500,000 tons may be replaced annually, releasing 
a further 4500 men per year. This could either 
make a substantial contribution towards the em- 
ployment of men in industries other than mining, 
or release manpower for the production of coal for 
other than electrical power requirements. If the 
nuclear power stations to be constructed during the 
next ten years prove to be not only satisfactory, 
but capable of progressive development, there 
is no doubt that this type of station will form a 
large part of the annual power programme. 

Although nuclear energy will begin to make a 
substantial contribution to the electricity genera- 
tion programme, we shall have to rely on an 
increase in the use of all forms of fuel to maintain 
an expanding economy. Unless we obtain it, 
we are bound to be short of power supply with 
all the dire consequences this entails. 
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We must, therefore, concentrate on raising 
coal production, since we shall still be relying 
on coal to the extent of 60 to 75 per cent for 
our energy consumption and 80 per cent for 


our total fuel consumption. We must decide 
to what extent oil can economically replace or 
supplement coal for the next decade, even 
though the conclusions will have to be con- 
stantly reviewed. We must further not only 
proceed with the construction of nuclear power 
stations, as outlined by the Government, but 
also press on with advanced development. 

Within the framework of this lecture it would 
be unwise for me to go into the merits of the 
various types of reactors, but I will say that 
a vast amount of development work will have to 
be undertaken in a comparatively short time 
if we are to maintain leadership. Full induce- 
ment and encouragement must be given to those 
companies who are prepared to embark on this 
national task, which demands that they -livert 
alarge part of their human and material resources 
into channels which are bound to be unremunera- 
tive for a considerable time and in regard to 
which, in this country, we have to depend 
largely on a single authority for orders. 


BRITAIN AND THE NUCLEAR AGE 


] am tempted here to emphasise the tremendous 
importance ot the impact which electric power, 
through this new source, will ultimately have in 
influencing world development and world affairs 
in general. 

When the steam engine enabled us to transform 
potential heat in coal into mechanical energy, 
centres of population and of production gravi- 
tated to the coal deposits. A stage further, the 
new production possibilities, created locally, 
and the new export potentialities, created by 
sending energy in the form of coal abroad, 
had the immediate effect of raising the internal 
progress and the world influence of the countries 
concerned—our own among them. 

The development of electricity and through 
it, of power transmission, subsequently enabled 
us to spread the use of energy, from the centres, 
over ever-wider areas and to bring energy to 
manufacturing centres wherever and in whatever 
form it was needed instead of having to transport 
raw materials and workers to the coal fields.‘ 

The discovery that the nuclear energy of cer- 
tain elements can be used for power production, 
again opens up new great possibilities. It fore- 
shadows the rise in importance of those centres 
which possess these power deposits, as well as 
the rise of those nations who will be pioneers 
in their use and application. This will carry 
with it, to some extent, concentration of power 
production near the new power deposits and 
secondly, as formerly with coal, the export 
of the new power-producing fuels to other 
centres. New horizons will open up for countries 
which, in the past, could not afford to import 
other forms of fuel. 

For the British Commonwealth, whose ascen- 
dancy over the past hundred years has owed 
so much to coal, a new opportunity arises in the 
atomic age. This opportunity is to ereate a 
common pool of energy ; such a step could put 
the Commonwealth in an unassailable position 
to engender its own overall progress more rapidly 
and contribute materially to its economic defence 
and, at the same time, to the forward march 
of the free world in the future as it has done in 
the past. The development of these power 
resources calls upon a considerable proportion 
of the joint capital resources and of the scientific 
and technical man-power of Britain and the 
Commonwealth. Unless there is some co- 
ordination, there will be no sufficiency of either. 
Tt is, in my view, of great importance to realise 
that the interests of the Commonwealth, as a 
whole, would best be served by an agreed common 
power policy. Looking even further ahead, 
a joint Commonwealth power potential might 
subsequently serve as an integral part of a 
world power development pool. 

I am speaking to a fraternity of electrical 
engineers, but the work which I have outlined 
requires the team work of the engineer, and the 





* In a similar way, electricity with its transmission possibilities 
helped the industrial rise of countries possessing water power 
like Switzerland and Norway. Their gery and importance 
would have dwindled without it ; they would have had to buy 
the electrical power and many of the products which they are 
exporting now. 
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physicist. I should like somebody to define 
for me where the electrical engineer, who basically 
must always be, anyhow, a mechanical engineer, 
starts to become an electronic engineer and where 
the border line lies between electronic and 
chemical engineers and scientists. 


New Horizons 


I have attempted to depict the vast field of 
research, development and experimental applica- 
tions confronting us today. My address would 
be incomplete if I failed to comment on the great 
need for long term forward planning for research 
and education beyond this generation. 

The Food and Agricultural Organisation of 
the United Nations estimated in 1953 that world 
population is increasing at the rate of eleven 
persons per thousand a year—quite an incre- 
ment ! maximum plausible world increase 
in population rate has been estimated as follows : 
2:33 billion in 1950 to 6 billions in 2050. 

Notwithstanding the tentative nature of these 
speculations, it is obvious that our future research 
efforts must be directed into two channels, to 
use not only the fuel resources accumulated in 
the past, but, as far as economically feasible, 
to utilise the energy which reaches us daily from 
the sun and, if possible, to store this energy. 
Direct conversion of solar radiation into electrical 
energy, as well as the storage of this electrical 
energy, are the two major problems which 
challenge us and for which a solution must 
ultimately be found. The sooner these problems 
can be solved the greater the world population 
which we can support, and the higher the standard 
at which we can support it. 

I can only indicate here cursorily the work 
which is going on in this direction, and a few 
of the doors which just begin to open up.® 

Our present sources of energy such as coal, 
oil and water power represent different types of 
stored energy derived from the sun. Food 
consists of plants or of animals (which themselves 
live on vegetation), so that not only the energy 
obtained from fuels, but also the energy which 
we obtain from our food is derived from solar 
energy. ‘Tracing back the ultimate source still 
further we find that the sun’s energy is itself due 
to thermonuclear reactions, so that the world’s 
power supplies, as well as the chemical energy 
that feeds organic life, are all ultimately derived 
from nuclear energy. 

There is only one major source of energy, that 
which we are now releasing by nuclear fission 
of certain heavy elements such as uranium, which 
is not derived from the sun, but which was locked 
up in the atoms during the formation of the 
universe.® 

Of the natural heavy elements from which 
energy may be released by fission, isotopes of 
uranium and thorium (plutonium is a secondary 
product) are, as far as we know to-day, the only 
likely elements suitable for use as primary atomic 
fuels. 

But what of the nuclear reactions between light 
elements which can correspondingly release 
energy by fusion ? These reactions will only take 
place at an extraordinarily high temperature. 
But even this will only proceed at a useful rate 
if the material is a temperature of at least 
100,000 deg. Cent. A gramme of the material will 
then deliver a few thousand kW for an hour or 
so. No containing material can withstand the 
enormous temperatures involved and this, as far 
as can be foreseen, precludes the use of fusion 
reactions to provide a steady source of power 
supplies. The sun is, however, its own con- 
tainer.? It can thus steadily maintain thermo- 
nuclear reactions and so pour out an immense 
stream of radiant energy, of which a minute 
fraction is received by the earth. Nevertheless, 
at present, the total power consumed throughout 
the world is less than one ten-thousandth of the 
total solar energy arriving at the earth’s surface. 

5 It is not intended to refer to the utilisation of heat under the 
earth’s crust, nor to the utilisation of the temperature differences 
between sea strata and the surface waters of the ocean, nor 
to the use which will be made of the gas wasted at present in the 
Middle East, nor to the use of the tides—some of which schemes 
are already in operation. Examples of the first usage are in 
existence in Italy and in a recent development of a 60,000kW 
power station in New Zealand. 

* It is estimated am known deposits of uranium and thorium 


represent an energy pply many times that obtainable from the 
combustion of all kt all Even uel deposits. 


* In its core, temperatures of the order of 20,000,000 deg. 
Cent. are maintained by the carbon cycle thermonuclear reaction 
T have already men 
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This shows the vast possibilities open to the future 
electrical engineer if he decides to contemplate 
ways and means of harnessing the sun’s energy. 

Of the possible methods for the conversion 
of solar to electrical energy the one needing 
least technological development is that by which 
solar radiation is used to raise steam and then 
to produce electrical power by conventional 
means.® 

Allowing for the power needed to keep an 
optical system facing the sun, it seems unlikely 
that the overall efficiency of this method of 
conversion could ever be more than about 5 per 
cent. 

A second method is to utilise solar radiation 
to heat the hot junction of a thermopile. This 
idea first attracted attention in the 1880s and by 
1913 efficiencies of about 0-01 per cent were 
reported. But this is a long way from the 
maximum theoretically possible which may be 
as high as 15 to 20 per cent.® 

Thermo-electric generators would be promising 
were it not for the disadvantage that means 
must be provided for cooling cold junctions and 
for keeping the optical system directed to the sun. 

Attention has therefore been focused on a 
third method, the development of special photo 
voltaic cells. Great impetus been given 
to this development by intensive work in the 
field of semi-conductors, for example, by the 
production of pure silicon and germanium which 
are now the basis of many new electronic devices. 
Photo voltaic cells on this principle have pro- 
perties particularly well suited to the conversion 
of solar energy ; they have very recently been 
developed in America. An array of such cells 
exposed to the sun’s radiation has an overall 
efficiency of 6 per cent, the theoretical upper limit 
being, perhaps, 20 per cent.?° 

I have tried to give an indication of some of the 
latest and most novel attempts to harness and 
utilise energy—modest beginnings for the present 
yet they show vast possibilities for the future. 
History has taught us that from modest begin- 
nings often major developments spring. Man- 
kind’s diminishing resources of fossil fuel provide 
the stimulus for the intensification of research 
which might lead to extended or more efficient 
means of conversion to electrical energy. This 
problem must, therefore, for many years ahead, 
engage the urgent consideration of the best 
research minds. 

* For most efficient Ye the radiant heat is collected and 
focused on the boiler by a mirror system which needs to be 
moved throughout the day so as always to face the sun. (A 
mirror diameter of some 16ft (200 square feet) is necessary to 
generate 1kW of electrical energy.) 

* Provided certain fundamental criteria are satisfied, the 
attainment of improved efficiency depends largely on — materials 
used for the thermo-junctions. The properties req here 
are high thermo-electric power, high ealed oa oe thermal 
— high mechanical strength and, of course, low 


Lately, by the use of special alloys of antimony with zinc and 
bismuth, located at the focus of a concentrating mirror, a solar 
generator has been made to operate at (over 3 per cent efficiency 
and further impr seems concentration of 
the radiation is necessary with this type of generator in order to 
increase the temperature difference between the hot and cold 
junctions to the value which gives optimum conversion efficiency. 

1® In contradistinction to thermopiles, the efficiency of these 
cells is less at high temperatures so that concentrating mirrors 
are not required. The cells can therefore utilise not only the 
direct radiation from the sun but also that diffused 7 haze and 
clouds ; furthermore, little or no cooling is requi: 


Books of Reference 


An Explaining and Pronouncing Dictionary of 
ig and Technical Words. Second edition. By 
Flood and Michael West. London: Long- 
ok ‘Gone and Co., Ltd., 6 and 7, Clifford 
Street, W.1. Price 12s. 6d.—The ‘dictionary con- 
tains the meanings of about 10,000 scientific and 
technical words, together with pictures or diagrams 
where it is felt that these will make the definition of a 
particular word clearer or easier to understand. 


British Petroleum Equipment. London: The 
Council of British Manufacturers of Petroleum Equip- 
ment, 79, Buckingham Palace Road, S.W.1. Price 
50s.—The 1955/56 British Petroleum Equipment 
catalogue consists of 770 pages of information 
concerning the oil industry and is the fifth edition of 
the work. The officers and executive committee, 
together with the membership of the various advisory 
committees, are recorded and there is a list of 
members, a classified list of equipment and services, 
together with an index. The remainder of the 
volume is devoted to members’ catalogue entries, 
occupying nearly 700 pages, which present in 
detail a comprehensive picture of the resources, wide 
range of equipment, component manufacture, 
materials and services which are at the disposal of the 
industry. 
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Culcheth Laboratories for Industrial 
Development of Atomic Energy 


The functions of research and development in the industrial group of the U.K. 
Atomic Energy Authority are at present concentrated in five establishments—at 


Capenhurst, Culcheth, Risley, Springfields and Windscale. 


The laboratories 


at "Culcheth, 5 miles from Warrington, are mainly concerned with the study of 

materials of construction for nuclear reactors and associated chemical plant. Here 

the work involves the extraction chemistry of rare metals and refractories and the 
melting and fabrication of metals on a laboratory scale ; physical metallurgy, 


deformation of metals, powder metallurgy and corrosion. 


Small scale work at 


Culcheth is then extended on a field scale at one of the works-sited laboratories 


—Capenhurst, Springfields or Windscale. 


The following outline of the work at 


Culcheth is based on a visit on an “‘ Open Day”? last week. 


| Bee Friday we paid a visit to the Culcheth 
Laboratories of the Atomic Energy Authority, 
to see some of the activities of the research and 
development branch of the Authority’s indus- 
trial group. 

To obtain a proper perspective of the work 
done at the Culcheth Laboratories it should be 
recalled that the Atomic Energy Authority 
consists of three main groups—the weapons 
group, the research group and the industrial 
group —each of which is represented by a mem- 
ber of the executive under the chairmanship 
of Sir Edwin Plowden. 

The industrial group, under its managing direc- 
tor, Sir Christopher Hinton, F.R.S., is respon- 
sible for the design, construction and operation 
of plants for the production of fissile material 
and for the prototype nuclear power stations at 
Calder Hall and Annan. It is also responsible 
for advice and guidance to the industrial firms 
who will undertake the construction of the power 
stations for the Central Electricity Authority 
as proposed in the White Paper, and will probably 
be faced with a heavy demand for experimental 
and development work on their behalf. Another 
commitment is the pioneering, in collaboration 
with the research group, of new types of reactors 
in conformity with the policy laid down in the 
White Paper. 

In the industrial group there are three technical 
branches—engineering, operations and research 
and development—each under its own director. 
The engineering branch is responsible for the 
engineering of such projects as the reactors at 
Calder Hall, Annan and Dounreay, which are 
commitments of the industrial group. The 


operations branch becomes responsible on com- 
pletion of the plants for their operation and level 
of production. They are responsible for the 
continued supply of fissile material. 

Briefly the function of the research and develop- 
ment branch is : 

1. To remove difficulties impeding the attain- 
ment of full production in any part of a pro- 
duction plant, and to develop works processes. 

2. To provide information to support the design 
of new plants and prototype reactors according 
to the commitments of the industrial group and 
to a programme planned in collaboration with 
the engineering branch. 

3. To pursue the longer term study of problems 
arising from the production plants and from the 
design studies. 

In the research and development branch the 
emphasis is on “ knowing how” at a given 
date and all work is planned and progressing in 
the same way as the engineering construction 
programmes to which the major part is in- 
timately linked. The work is research applied 
to industrial needs, rather than pure research, 
but there is close co-ordination with the research 
group at Harwell, which is especially important 
in the early stages when the feasibility of 
future reactor systems is being studied. 

At present there are five groups in the research 
and development branch with a sixth in course 
of formation for work on the Dounreay site : 
in each there is considerable local autonomy and 
authority. In the industrial group headquarters 
at Risley there is a section of the research and 
development branch working in close association 
with the design engineers and the headquarters 


Bridges creep testing machines adapted for work on reactor materials in the Culcheth laboratories 
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organisation of the operations branch. Part of 
the responsibility of this section is to provide 
a theoretical service to the experimental groups 
in the four existing laboratories at Capenhurst, 
Windscale, Springfields and Culcheth. 

These laboratories work in close collaboration 
with the works personnel on the sites where 
they are located and with the research group at 
Harwell. Furthermore, the Culcheth laboratories 
maintain liaison with A.W.R.E. and A.E.R.E,, 
specifically to ensure that there is an interchange 

of ideas between the groups and that iivenan 
in each group become available quickly to the 
others. All the research and development 
laboratories function as a co-ordinated whole, 
For example, Culcheth is responsible for the 
selection of reactor materials and for work on 
the extraction of these materials where they 
may not be commercially available. Starting 
with a broad approach, the field is narrowed and 
a process selected on the basis of the experimen- 
tal work, together with an economic assessment. 
The small scale work carried out at Culcheth is 
then extended to the larger scale at the Spring- 
fields laboratory, which is responsible for the 
development of fuel and fuel elements. In the 
Capenhurst laboratory the work is mainly of 
engineering interest dealing, for example, with the 
problems of fluid flow, heat transfer and other 
matters arising in the design of nuciear power 
plants. At Windscale the laboratories are largely 
devoted to hot radioactive chemistry, metal- 
lurgy and physics arising from the pile problems 
at Windscale and Calder and the chemical 
problems of the plutonium separation process. 

Except for some specialised fields where Harwell 
is responsible, these five laboratories, with a 
scientific and experimental staff of approximately 
800, provide a development effort for sanctioned 
construction problems which are the commit- 
ments of the industrial group. They are suitably 
sited so that they can discharge responsibilities 
related to works sites. 

Culcheth is the only laboratory not on a works 
site but is associated very closely with the engi- 
neering design branch at Risley. This gives 
the laboratories a responsibility for the initiation 
of work at the “ feasibility and planning ” stage 
of new reactors, especially in the selection of 
materials. The scale of operation is small, 
therefore the toxicity hazards are at a minimum 
and the only special clothing requirement is the 
wearing of an overall. 

As stated in the White Paper, in the next ten 
years two kinds of reactor are likely to be brought 
into use on a commercial scale. The first will be 
similar to Calder Hall with improvements in 
design leading to expected increases in efficiency. 
In this field there is close collaboration between 
British industry and the Authority. This 
accounts for a heavy load on the engineering 
and research and development branches, and 
later on the operations branch. Collaboration 
extends from coolant, moderator and fuel 
studies on the one hand to materials of con- 
struction, fluid flow and heat transfer on the 
other. 

The second kind of reactor envisaged during the 
next ten years is a thermal reactor with a change 


-of coolant—perhaps to a liquid—to increase 


the heat rating. Programmes of work aimed at 
providing the necessary information for: the 
design of reactors in this phase of the power 
programme are in hand in all the laboratories. 
Work is also proceeding on fast fission and other 
kinds of reactors. 

An important requirement is to ensure that the 
programmes of work based on the specialised 
skills of each laboratory are closely co-ordinated. 
With fuels and fuel elements, Springfields is 
concerned with methods of manufacture, Cul- 
cheth with the chemistry and metallurgy and 
Windscale with their behaviour under irradiation. 
The research group collaborates at all stages. 
The objective is to develop a fuel which will have 
a long life under irradiation. There is as yet no 
practical experience of levels of irradiation as 
high as are hoped for in power reactors and the 
metallurgical behaviour of the fuel elements is 
uncertain. | Many research and development 
investigations are under way at the highest 
priority and the successful co-ordination of the 
work of all laboratories, including those of the 
research group, is ensured by a committee which 
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meeis under the chairmanship of the director of 
research and development. 

On an 0 view many problems of nuclear 

wer production in the various kinds of reactor, 

whether fast fission, thermal or homogeneous, 
present a common basis. The main questions 
are of compatibility of materials, the winning 
of selected metals, the physical metallurgy ot 
chosen alloys and the deformation of metals both 
in fabrication and under irradiation. 


CULCHETH LABORATORIES 


Fuels—One of the problems involved in the 
use of uranium as a reactor fuel is that when 
it is irradiated it undergoes dimensional changes, 
which may impose stresses on the container. 
Changes may also be produced by repeatedly 
varying the temperature of the metal, and 
examples of the deformation of the metal arising 
from such thermal cycling were seen during the 
tour of the Culcheth laboratory. 

Two possible ways of reducing these changes 
are by alloy additions to the metal and by suitable 
heat-treatment. The techniques employed in the 
manufacture of alloys, which are complicated by 
the extreme chemical reactivity of uranium, were 
seen in operation in the melting and casting 
section. In addition, powder metallurgy methods 
are shown for the preparation of fuels which are 
permeable to gases, a property which may be 
desirable. 

In the melting and casting section we saw two 
new furnaces specially designed for casting 
molybdenum tungsten and other metals in an 
evacuated chamber with argon. The first equip- 
ment, for small ingot melts, is an arc furnace 
with a pot made of water-cooled copper, avoiding 
the difficulties of providing a suitable refractory 
lining. The second is an equipment for 
producing small “ buttons” of the metal by 
electron bombardment at 10kV in an evacuated 
vessel with a toughened glass cylindrical wall. 

Once these alloys have been prepared, physical 
and mechanical properties of interest, such as 
thermal conductivity, thermal expansion, creep 
strength and permeability to gas, are measured. 

Some of the apparatus for these tests was 
demonstrated during our visit. We saw, for 
instance, equipment for measuring the thermal 
conductivity of materials under vacuum at 
temperatures controlled to 0-1 deg. Cent. by 
means of a photo-electric controller. In this 
equipment the thermocouple output is fed to a 
minor galvanometer and when the predetermined 
reading is maintained the light spot impinges on 
a photoelectric cell. Any departure from the set 
temperature results in a galvanometer deflection 
and a change in the output from the photo- 
electric cell. This cell forms part of a servo link 
which applies the necessary correction to the 
heater which controls set temperature. 

Creep properties of the materials are measured 
in a room equipped with Bridges testing machines 
(shown in — of our illustrations), elongations 
being measured by Martens extensometer. 

Other tests are carried out to determine the 
behaviour of the materials after various thermal 
cycling treatments. Finally, in instances where 
the fuel may come into contact with the coolant, 
corrosion tests are made to assess the com- 
patibility of the materials. On the right hand of 
our second illustration some of the equipment 
used for this work can be seen. It is a liquid 
metal filling rig. It consists essentially of a 
cylindrical glass-walled continuously-evacuated 
test chamber in which a number of small speci- 
men containers made of the material under test 
can be rotated on a turret to bring each con- 
tainer in turn under a feed orifice ; thus liquid 
sodium and various contaminants can be intro- 
duced. The filled containers are then capped 
and maintained at the required temperature to 
determine the compatibility of the various 
materials and contaminants. 

Canning Materials.—Because the number of 
spare neutrons in thermal reactors is so small 
the paramount requirement for canning materials 
is that they should have small capture cross 
sections for neutrons, and the most desirable 
elements include aluminium, beryllium, mag- 
nesium and zirconium. These metals do not, how- 
ever, possess all of the other required properties 
and work is in progress in the laboratories to 
assess the improvements which may be achieved 
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On the right of this in the Culcheth for testing the 
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by the addition of minor alloying additions to 
the parent metals. 

In fast reactors the restriction of small neutron 
absorption is less important and must be balanced 
against the need for a metal which ‘can be 
operated at as high a temperature as possible. 
As shown by exhibits in the laboratories, this 
requirement focuses attention on the refractory 
transition metals such as titanium, zirconium, 
vanadium, niobium, tantalum and molybdenum, 
tungsten and rhenium. Of these metals titanium 
has received concentrated attention in recent 
years as a constructional material ; some of the 
others have been the subject of some research 
and most have been used in the form of ferro 
alloys for additions to steel. Methods of extrac- 
tion resulting in the purest metal yet obtainaole 
have been worked out and one of the results 
achieved has been the production for the first 
time of vanadium and niobium in a ductile form. 
Techniques have been devised for the fabrication 
of these materials and determinations have been 
made of their physical and mechanical properties. 

It has been found that in some cases a metal 
or alloy, which in other respects possesses highly 
desirable properties, has to be rejected because 
it reacts with uranium at the appropriate reactor 
operating temperature. Methods under investi- 
gation to overcome this problem, which we saw 
during our tour, include the deposition of 
refractory metals from volatile compounds and 
the use of oxide coatings to separate the fuel 
from the can. The application of refractory 
coatings on metals is done by spraying an aqueous 
solution of the compound on to the hot metal 
surface at a temperature of about 400 deg. Cent. 

Breeder Materials—To maintain stocks of 
fissile material fresh supplies must be obtained 
by breeding or converting suitable elements such 
as thorium 232 and uranium 238, which absorb 
a neutron and undergo radioactive decay to 
yield the two fissile materials uranium 233 and 
plutonium 239. Because of the success obtained 
in the preparation of refractory metals by volatile 
halide routes, similar processes are being 
examined for the extraction of thorium from 
monazite. 

Coolants.—In addition to the investigations 
of the corrosive behaviour of coolants previously 
mentioned, other coolant properties are being 
studied. One example, which was seen in the 
laboratories is the determination of the ignition 
temperature of various liquid alkali metals— 
information which is essential to give an accurate 
estimate of the hazard which they represent. 
This work ensures that safety precautions to be 
installed on reactors utilising these metals as 
coolants are adequate without being excessive. 

Constructional Materials.—Because of the 





properties of the reactive materials processed and 
handled by the Authority, the constructional 
materials used must possess special properties 
besides those demanded by normal engineering 
practice—for example, they must be resistant to 
corrosion by coolants or process chemicals. 
Broadly, three classes of corrosion of stainless 
steel are being studied. The first is typified by the 
attack of acids such as nitric acid ; the second is 
concerned with the effect of carbon dioxide 
at 400 deg. Cent., with a view to the conditions 
to be met at Calder Hall ; the third is concerned 
with the effect temperatures and pressures of the 
order of 280 deg. Cent. and 1200 Ib per square 
inch. 

Investigations of common interest to many of 
the more specialised sections of the Culcheth 
laboratories are done with the help of a group 
of general service laboratories which are also 
responsible for doing development work in their 
own right. Examples of this general service 
work include chemical analysis, X-ray diffraction 
techniques, optical and electron microscopy and 
metallographic examination. 

The head of the Culcheth laboratories is Dr. 
A: B. McIntosh, and, of the present total of 250 
employees, about 160 are qualified scientific 
and experimental staff. It will be appreciated 
that it is a young and growing organisation and 
that there are vacancies within it for chemists, 
physicists, metallurgists and development 
engineers who are interested in applied research. 





Technical Report 

Methods for the Detection of Toxic Gases in 
Industry, Leaflet No. 7: Carbon Monoxide. H.M. 
Stationery Office, price 9d.—The third edition of 
this leaflet describes the places where carbon mon- 
oxide is likely to be present and the ways in which 
dangerous concentrations can arise. As the gas 
is colourless and odourless it can be most insidious, 
and concentrations as low as 100 p.p.m. can cause 
mild aoe of poisoning to anyone continuously 
exposed to them. Canister respirators, includi 
civilian and service designs are not effective against 
carbon monoxide. The leaflet describes the method 
of detection, the use of indicator tubes, and the 
safety precautions to be used when making the 
tests. It is emphasised that if an operator has to 
enter a confined space to make a test he should 
wear either a breathing apparatus with a self con- 
tained oxygen supply or one supplied with fresh 
air from an uncontaminated source. 





Crass “9°? STANDARD LOCOMOTIVES WITH FRANCO- 
Crostt Borters.—In the description of the British 
Railways’ standard class “9” locomotives fitted with 
Franco-Crosti boilers, which ap’ in our issue = 
June 17th, we omitted to mention that the design work 
in connection with these locomotives was carried out at 
the Brighton works of the Southern Region. 
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British Instrument Industries 
Exhibition 


No. I 


HE British Instrument Industries Exhibition 

was opened at Earls Court, London, on 
Tuesday, June 28th and will close on July 9th. 
A few of the interesting exhibits are described in 
this opening article. 


EVERSHED AND VIGNOLES, LTD. 


An innovation in the presentation of instru- 
ment indications, known as the “ In-Line 
Scanner,” is embodied in a control desk exhibited 


A demonstration panel illustrates a multi-channel 
telemetering system which deals with six inde- 
pendent quantities transmitted over one pair of 
lines. 


THE EDISON SWAN ELECTRIC COMPANY, LTD. 


An electronic process controller which is 
designed to be the controlling element in auto- 
matic production plant is being shown by the 
Edison Swan Electric Company, Ltd., 155, 
Charing Cross Road, London, W.C.2. 


Fig. 1—In-line scanner fitted ona control desk. The 12 shadow pointers at the top form a stepped line, 
showing up any deviations from the normal conditions—Evershed and Vignoles 


by Evershed and Vignoles, Ltd., Acton Lane 
Works, Chiswick, London, W 

It consists of shadow-type indicators arranged 
close together so that the pointer shadows form 
a continuous line. In the example shown in 
Fig. 1 twelve indicators with shadow pointers 
can be seen side by side at the top of the illus- 
tration. Each indicator is provided with a 
centre-zero movement, through which are passed 
the “measured value”’ and “ desired value”’ 
currents in opposition : if the two currents are 
equal, the shadow pointer takes up a position in 
the centre of the scale. With a number of indica- 
tors so mounted, it is possible to show a con- 
tinuous line from which the stability of the plant 
may be seen at a glance; any deviation from 
normal conditions is immediately apparent to 
the operator. Miniature indicators, recorders 
and auto/manual control stations are also 
mounted on the desk. 

Special instruments for combustion control 
and measurement are shown on the same stand. 
They include electro-pneumatic, electro-hydraulic 
and all-electric valve positioners for air/fuel 
ratio control, an electronic ratio computer for 
three-element boiler control, and a master 
pressure transmitter also for boiler control. 
The instruments on show for temperature 
measurement are a radiation roof pyrometer, 
an electronic thermocouple repeater, a d.c. 
amplifier for use with thermocouple measurement 
of molten metal temperatures, and a B.Th.U. 
meter for high-pressure hot water systems. 

Various electronic repeater transmitters (all 
of which are intrinsically safe and which operate 
in conjunction with the Evershed process con- 
trollers) are also displayed ; they include trans- 
mitters for level, flow, pressure and temperature. 


This equipment is suitable for any kind of 
machine or mechanical process which has controls 
that can be operated electrically or pneumatically. 
Essentially, it is a universal timer controlling 
up to six separate functions, so that they are 
automatically performed in the desired sequence 
and for the requisite time, in relation to one 
another. Auxiliary units 
are provided so that if 
one or more of the 
functions required are to 
turn on or off—for exam- 
ple, gas/air or gas/oxygen 
burners—the burner sup- 
plies are turned on or 
off in the right sequence 
and with a_ suitable 
time delay to prevent 
explosions. 

The main controller 
is a self-contained item 
housed in a box 
signed for rack mount- 
ing (19in by 16in by134in 
overall). It is complete 
with external main 
switch, fuses and pilot 
lights, showing its stages 
of operation, and it only 
requires connection to the a.c. mains and to the 
devices it is to control. A separate small box 
containing a push button for starting and an 
emergency stop switch is located near the operator. 

The same company is also showing an indus- 
trial servo unit (type R1291), intended for use 
in industrial laboratories which may be setting 
up servo systems for various control purposes. 
It is a self-contained unit to operate a d.c. servo 
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motor and provides all power supplies, a push. 
pull amplifier, facilities for velocity feedback 
and both positive and negative reference voltages, 
When it is used in conjunction with a unit such 
as the Evershed and Vignoles “‘ FA2” motor 
generator it has many applications, such as 
high-power voltage stabilisation, controlled speed 
drive, follower systems and process control. 
Another exhibit is that of a “ 1181B” gamma 
radiation survey equipment, which was designed 
and developed in conjunction with the Atomic 
Energy Research Establishment, Harwell. It is a 
sensitive mobile equipment for geological survey 
for uranium bearing rocks, &c., for motor 
vehicles, and it has also been used in aircraft, 


MERVYN INSTRUMENTS 


A high-gain spectrometer amplifier for use 
with light-sensitive cells is one of the analytical 
instruments being shown by Mervyn Instruments, 
Copse Road, Woking, Surrey. It has an overall 
gain exceeding 120 db and its input is suitable 
for photo-voltaic and photo-conductive cells, 

The complete instrument (Fig. 2) consists of 
an 800 c/s tuned amplifier, a correlation detector, 
an output stage and a circuit providing the 
reference signal for the detector. Suitable power 
supplies are also built into the unit. A monitor- 
ing meter is displayed on the front panel, together 
with the main output termination. 

The instrument is available complete with 
chopper unit and reference signal generator, 
and has been designed to incorporate the 
maximum flexibility for a wide number of uses. 

Another exhibit on this stand is the Mervyn- 
Green manometer which has been designed 
specially for the new surgical technique known 
as cardiac catheterisation, whereby information 
on blood pressure can be obtained directly in the 
heart and associated organs. The pressure- 
measuring element consists of a special transducer 
tube, the anode of which is driven from a dia- 
phragm in contact with the fluid in the catheter. 
The output from the tube when the diaphragm 
is displaced by pressures developed in the 
catheter, is fed to a special amplifier designed to 
eliminate drifts and to ensure a stable output. 

The equipment is self-contained and requires 
no external batteries. For safety, the anode, 
which might conceivably come in contact with 
the patient through a breakage of the diaphragm, 
is maintained at earth potential. The amplifier 
case carries the output meter, which has a 4in 
scale divided into three ranges. Each range is 
switched from the front of the panel. The other 
control consists of a _ three-position switch, 
measuring mean, diastolic and systolic pressures. 

A number of preset controls are fitted in a 
compartment at the side of the amplifier : 
the first sets the zero, which does not require 
re-adjusting frequently after the instrument 
has warmed up. The other preset potentio- 
meter controls the overall gain of the amplifier 
and enables the transducer to be calibrated 


Fig 2—Spectrometer amplifier for use with light-sensitive cells—Mervyn 


against a conventional pressure gauge. The 
circuit is arranged so that once the instrument 
is calibrated for one range, other ranges are 
patho ne correct. The output can be 
used to drive an oscilloscope or pen recorder. 
The Mervyn-Green manometer was developed 
in close collaboration with the cardiac depart- 
ment of the Middlesex Hospital. 
( To be continued ) 
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Jet Noise 
By F. B. GREATREX* 


No. 1 


In this paper, presented last week before the 
Anglo-American Conference of the Aeronautical 
Society and the Institute of Aviation Scientists at 
Los Angeles, detailed measurements made 
of the noise field round various jet engines, 
partic ularly the “** Avon,” are described. Of the 
yarious noise reduction devices tested, the 
“toothed” nozzle has been discarded owing to 
its adverse effect on engine performance. A 
series of “* corrugated” nozzles having no effect 
on engine performance has been found to give 
worthwhile noise reductions. The three main 
conditions under which jet noise affects the 
community are examined—during ground-running, 
shown to be effectively silenced by a ground 
muffler ; from aircraft passing overhead during 
take-off and approach, measured to be 9 db worse 
on take-off with standard jet engines than with 
propeller engines; and inside aircraft. 


About a year ago some comparative measure- 
ments were made in England of the noise pro- 
duced by four different civil aircraft as they flew 
over a point 1 mile from the end of the runway 
after take-off and before landing, a ‘‘ Comet,” a 
“Constellation,” a ‘* Stratocruiser’’? and a 
“Viscount.” Fig. 1 shows how the total noise 
varied during the few seconds immediately 
before and after the aircraft passed S500ft over- 
head during take-off, and also during an approach 
to land. These results are discussed in more 
detail below, but the graphs serve to illustrate 
how the noise from the jet-engined aircraft 
reaches a higher peak value during the take-off 
than that from the other aircraft and remains 
above a given annoyance level for a longer time. 
It is this very loud noise which forms the subject 
of this paper. 

What do we know about this noise? We 
know that it is almost all produced by the 
turbulent mixing of the high velocity jet with the 
surrounding air, and we have a working theory 
for this process propounded by Lighthill.1 We 
have a fair amount of information on the noise 
produced by relatively small jets of air from the 
English work of Lilley at Cranfield and Powell 
at Southampton, which was summarised by 
Richards? to the Royal Aeronautical Society in 
May, 1953, and from the work of Lassiter and 
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Fig. 2—Open air test beq for noise measurements 


Hubbard® at Langley Field, for example. But 
there is not very much published information 
on the noise from full-scale jet engines as measured 
out in theopen, so that the characteristics of 
the noise can be examined in detail. A few 


____ TABLE I—Particulars of Aircraft Investigated in Fig. 1. 


15 deg., 20 deg., 30 deg., 40 deg., 50 deg., 60 deg., 
70 deg., 80 deg., 90 deg., 100 deg., 110 deg. and 
120 deg. angle from the jet axis. The moving 
coil microphone (Standard Telephones and Cables 
type ‘‘ 4021 A ”’) was held at the same height as 





“Aircraft: 


— er was de Havilland Sea” dae Lockheed... ... - Boein, sak: Aas asad .. Vickers 
ake. (aie “Comst2”.... *“Constllaiion i 1.049 ”” * Stratocruiser B.377 “ Viscount 701 ”’ 
Take-off ' weight, pounds << eee ‘ 107,000 a | er aeamarireraier 50,000 
ngine : 
I ae ae yl ian: cde ee ,, Pratt and Whitney . a —- 
Type CEP FON a ... “Cyclone 745 BA3R 350” “ Wasp Major TSBL” ... 
Tarbotet re | are . 4rowradial ... ... ... Turbo. -prop 
Take-off rating .. 7000 Ib thrust... ... 2,200hp.... ... ... ans Mas asd. 20a ... 1,400 hp. 
27800 r.p.m./46in Hg “* 3700 r:p.m./60in Hg .. 14,500 r.p.m. 
Power used in tests : 
During take-off tests ... ... 5,000Ib thrust ... ... 2,400 r.p.m./40in Hg... 2,550 r.p.m./52in Hg... 13,600 r.p.m. 
ae! approaches .. 1,600 lb thrust .... ... 2,400 r.p.m./17in Hg .. 2,110 r.p.m./20in Hg .. 11,000 r.p.m. 
Propeller : 
Maker Fda saa, Mokke idee) ase — Wie ccc acs ces ve I sss. .... «ss BO 
Type i) Se — ae alll cece. Raee 4x 16ft8india. ... ... 4x 10ft dia. 
a li gear ratio ... — _0-4375/1 ae: era 





results were quoted by Von Géierke, Sent 
Gannon and Hansen,‘ some by Greatrex® at 
the Royal Aeronautical Society’s Symposium on 

Aeronautical Acoustics 
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in 1953, and some by 
Tyler and Perry® at the 
Society of Automotive 





Engineers’ meeting in 
April last year. This 
paper presents the results 
of some work carried 
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solely for noisé measure- 
ments, having the engine 
centre linc 7ft 6in 
above the ground. The 
test bed is at one end of 
a grass airfield with no 
obstructions behind the 
i engine within about 500 
+--+ yards. A photograph 
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Fig. 1—Variation of noise from aircraft passing overhead on take-off and approach 


125ft and 200ft radius 
from the jet nozzle, at 








the engine centre line, and the noise meter used 
was the S. T. and C. Objective Noise Meter and 
Octave Band Analyser, which measures sound 
pressure in decibels above 0-0002 dynes per 
square centimetre in each of the eight octave 
bands between 37-5c/s and 9600 c/s. 

Several engines have been run on this test bed 
with standard circular final nozzles, i.e. conical 
nozzles with about 10 deg. angle of convergence 
(20 deg. total included cone angle) from a jet- 
pipe about 40 per cent larger in area. The most 
comprehensive measurements haye been made on 
an “ Avon ” engine and are discussed first. 

** Avon” Engine Results——A complete set of 
results, for two different engine conditions, at 
which ‘the jet velocities were 1300ft and 1800ft 
per second, are plotted in Fig. 4 and Fig. 5 as 
contour lines of equal noise intensity around the 
engine in each of the eight octave bands. (The 
time needed to take sufficient measurements to 
enable contours to be drawn extended over 
several days, but day-to-day variations in jet 
conditions were small enough to be neglected.) 

Considering first the lower velocity case, it 
can be seen from Fig. 4 that the angle of maximum 
noise radiation increases with frequency, from 
about 20 deg. to 25 deg. for the 37-5 c/s to 
75 c/s band to about 40 deg. for the 300-600 c/s 
band, and about 70 deg. for the 4800-9600 c/s 
band. Lines drawn through the peaks of these 
contours suggest that the low frequency noise 
appears to come from some distance downstream 
of the nozzle, whereas the high frequency noise 
originates more nearly at the nozzle. These 
results are in excellent agreement with model 
tests when due allowance is made for the effect 
of jet diameter and velocity by comparing results 
at the same Strouhal number (a non-dimensional 
form of frequency defined as “frequency by 
jet-diameter ’’/jet velocity). A direct com- 
parison cannot be made with the data of refer- 
ences 4 and 6, for which jet velocities are not 
quoted, but the’ noise distribution is very similar. 
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The contours for higher jet velocity, 1800ft 
per second, are shown in Fig. 5. At the lower 
frequencies they are generally similar to those 
obtained at 1300ft per second, except that the 
maximum noise radiation peaks occur at rather 
smaller angles to the jet axis—as would be 
predicted from Lighthill’s theory, since it is the 
“eddy convection velocity ’ (the mean velocity 
at which mixing eddies are transported, which is 
obviously related to the jet velocity) which is 
responsible for reducing the angle of radiation 
below the 45 deg. which would be expected if 
the eddies were stationary. 

At the higher frequencies a new effect has 
appeared, predominating peaks at an angle of 
about 30 deg. The levels of these new peaks are, 
however, well below that in the loudest frequency 
band, and they do not, therefore, contribute 
very much to the total noise produced. 

It can be seen that there is no trace (except 
possibly a faint suspicion of it in the 1200- 
2400 c/s band) of the large “‘ screech ” radiation 
at angles of about 90 deg. to the jet axis observed 
by Powell and Lilley (see Richards’ paper, 


37-5 - 75 c/s 75 - 150 ¢/s 


“Avon” engine 1300ft"per“second jet velocity. 
Fig. 4—Noise contours in eight octave bands 


THE ENGINEER 


reference 2) in their 
experiments on highly 
choked jets. Of course, 
in the full-scale “Avon” 
tests the jet is only just 
choked ; the 1800ft per 
second jet is operating at 
a nozzle pressure ratio 
of 2-0, compared with 
the choking figure of 
1-85. On any jet engine 
running on the ground 
the nozzle pressure ratio 
is never likely to exceed 
about 2-5, and it is 
probable that up to this 
pressure ratio the shock 
wave pattern outside the 
nozzle is too weak for 
the “ screech” effect to 
be produced. 

A special test has 
been carried out in an 
attempt to verify this, 
ovef-speeding the 
“ Avon” engine to the 
maximum amount pos- 
sible without excessive 
overheating, giving a jet 
pressure ratio of about 
2-25 on the particular 
engine used. The test 
was carried out first 
with a standard con- 
vergent nozzle with which the phenomenon 
might be expected to occur, and then with a 
convergent-divergent nozzle designed to give at 
this pressure ratio complete expansion down to 
atmospheric pressure. Owing to the short 
running time available, the noise measurements 
were made at only one radius, 50ft, and the 
results are plotted on Fig. 6 as sound level varia- 
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Fig. 6—Comparison of noise from standard and convergent-divergent nozzles— 


tion in the various frequency bands at several 
angles from the jet axis. There is clearly no 
difference between the results with the different 
nozzles, and the “‘ screech” phenomenon must, 
therefore, be negligible, at least up to this pressure 
ratio. 

Similar figures obtained with the convergent 
nozzle at a number of lower pressure ratios have 





“ Avon” engine, 1800ft per second jet velocity. 
Fig. 5—Noise contours in eight octave bands 
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1,300 ft./sec. 





(0) & 120 


Fig. 7 (a)}—Total noise contours—‘‘ Avon ”’ engine. 
eight octave bands for “ Conway ’’ engine (mean jet velocity 1320 ft/sec.) 


also been plotted on Fig. 6 to illustrate the 
consistency of these measurements. It is also 
worth mentioning that during all the testing 
of different nozzles described below cross 
checks were continually made on the standard 
nozzle configuration, with results which seldom 
differed by more than 1 db from each other. 
Three “* Avon” engines have been used in the 
course of all this work, and again the difference 
in the noise level between them has, with very 
few exceptions, not exceeded 1 db. 

In Fig. 7 (a) the contours of the total noise radi- 
ated (summed over the eight octave bands) are 
plotted for both jet velocities. Itcan beseen that 
the angle of maximum noise radiation is greater 
at the higher velocity, whereas the opposite 
effect was found in the contours for each 
frequency band. This apparent contradiction 
arises because increasing the jet velocity raises 
the frequency of the maximum component of 
noise, and, therefore, the angle from the jet axis 
at which it is radiated. 


COMPARISON WITH OTHER ENGINES 


(a) ‘‘ Derwent’? Engine-—The measurements 
made some time ago on a “ Derwent” engine 
(see reference 5) were also made on this open-air 
test bed. They were at a jet diameter of 16in 
and velocity of 1450ft per second, and in order 
to compare these with the “‘ Avon” results at 
19-5in diameter and 1300ft per second. the 
following “* corrections ’’ were made : 

(1) The noise was assumed to be a function 
of the “number of jet diameters” from the 
nozzle ; the “‘ Derwent ”’ results were, therefore, 
replotted at distances increased in the ratio 
19-5/16. 

(2) The noise was assumed to vary with 
velocity at each point in the same way as for the 
“Avon,” and the ‘“ Derwent” results were 
corrected to 1300ft per second. ; 

(3) For the comparison of the noise in 
particular octave band the “‘ Derwent ’”’ results 
at the same Strouhal number were obtained by 
cross plotting the “Derwent” figures and 


ENGINEER 


(b)—Comparison of noise contours from 


picking them out at a frequency band greater in 
the ratio (1300/1450) x (19- 5/16). 

The comparison is shown in Fig. 7 (6) for the 
loudest 300-600 c/s band, and for the total 
noise : it can be seen that the agreement between 
the two sets of contours is remarkably good in 
both cases. In the single octave band the noise 
levels are very similar, with a slight difference 
in the angle of maximum radiation, whereas for 
the total noise both noise level and angle of 
radiation are almost identical—even to the 
extent of reproducing the waviness of the 110 db 
contour. Obviously there is no_ significant 
difference in the jet noise produced by a small 
centrifugal engine and by a larger axial engine. 

(b) ““ Conway” Engine—The ‘“ Conway” 
engine is of the by-pass type in which some of 
the low pressure air by-passes the combustion 
chamber and turbine and rejoins the hot gas 
stream in the jet pipe: the jet temperature is, 
therefore, lower than that of a normal jet engine 
of the same thrust, and consequently the velocity 
is also lower and the mass flow and jet diameter 
correspondingly higher. Since jet noise increases 
as the eighth (or even higher) power of the velocity 
the noise of such a by-pass type of engine should 
be very considerably less than that of a normal 
jet engine. 

This simple fact has been verified by a direct 
comparison of the total noise levels measured 
at 50ft radius for a “Conway” and an “Avon” 
engine developing the same thrust. The com- 
parison was made at two different thrust ratings, 
corresponding approximately to take-off and 
maximum continuous cruise ratings, and in each 
case the “‘ Conway” was quieter by some 8 db to 
10db. The exact value of this difference may be 
slightly in doubt, since for this test the “* Conway ” 
was on the open-air test bed whereas the “* Avon ”’ 
was in an aircraft and consequently nearer to the 
ground, but it is clear that the “* Conway ” is very 
much quieter. 

A complete set of contours of noise in the 
various octave bands is shown in Fig. 7 (c). They 
exhibit the same characteristics as the “‘ Derwent ”’ 


** Avon ”’ and ‘* Derwent ”’ engines. 







150 - 300 c/s 


(c)}—Noise contours in 


and “ Avon” contours, but no attempt has been 
made to compare them directly owing to the 
difficulty of defining the jet velocity of the 
“Conway.” Themixing of the cold air and hot 
gas streams is not quite complete, so that the 
velocity profile of the jet is not uniform, but is 
higher (by about 5 per cent of the mean) towards 
the centre of the jet than at the edges. On the 
assumption that the noise output is a function of 
the mean velocity in the jet the “* Conway ”’ results 
agree reasonably well with the “ Avon” figures. 

These “ Conway” results seem at first sight to 
conflict with some model tests mentioned by 
Tyler and Perry (see reference 6). Various cold 
annular jets surrounding a hot central jet were 
found to cause no change in the noise output 
from the hot jet. But this difference could be 
explained if the mixing length was so short in 
the model tests and mixing so incomplete that 
the velocity of the central jet was virtually 
unaffected. 
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SURFACE AERATION TREATMENT IN SMALL SEWAGE 
Worxs.—A booklet outlining the ‘“ Simplex ’’ process 
of surface aeration for sewage purification, applied to 
treatment works serving small isolated communities, 
has been published by Ames Crosta Mills and Co., Ltd., 
Moss Iron Works, Heywood, Lancashire. The plant 
manufactured by the company for treatment works 
serving populations (a) up to 400, (6) 400 to 2000, and 
(c) to 3500 is described. 
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The American Scene 


MORE DAMS ON THE COLORADO? 


Of all the great river systems of the United 
States, the Colorado is in some respects 
unique. It is, for one thing, an unusually 
wild and unruly stream, rising in the Rocky 
Mountains, cutting its way in grandeur 
through the Colorado plateau down to 
Mexico and emptying, finally, into a corner 
of the Pacific Ocean, some 1500 miles from 
its snowcapped source. During its long, 
crooked passage to the West Coast the river 
drains a large part of seven states, becoming 
in its lower reaches a major reservoir of 
water for consumption, irrigation and, not 
least, the generation of electricity. Its 
history has been almost as turbulent as its 
course : since the turn of the century the 
Colorado has led to many a regional squabble 
and once it nearly touched off a small war 
between California and Arizona. Time has 
brought a measure of change, including, in 
recent years, the construction of several 
dams by the Federal Government,- but the 
river, metaphorically speaking, has grown 
no more placid. In fact, it happens to be at 
the bottom of another bitter dispute now 
raging in Washington, as well as in various 
parts of the West. The current controversy 
has swirled up over a proposal by the present 
Administration to build large Federal hydro- 
electric and water storage projects along the 
Colorado and its tributaries. It involves 
water rights, and various local claims thereto, 
and it has brought out the conservationists 
in full cry against what they conceive to be 
a threat to the national parks. But the real 
issue on the Colorado to-day goes deeper. 
For the curious stand of the Eisenhower 
Administration on this matter, so contrary 
to what it has advocated in the past, casts 
some doubt on both the wisdom and con- 
sistency of its power policy and its often- 
stated belief in the virtues of Government 
economy. 

The Upper Colorado River project, like 
its counterparts on the Mississippi and else- 
where, is a vast undertaking. As outlined 
in a measure which passed through the 
Senate in April, and now comes up before 
the House of Representatives, it calls for the 
building of six Federal dams, with related 
power generating facilities, transmission lines 
and the like, having an ultimate generating 
capacity of more than 1,000,000kW, and 
twelve irrigation schemes, designed to re- 
claim some 130,000 acres of land and to 
increase the fertility of 234,000 more. In 
addition, the Bill authorises, on a “ con- 
ditional ” basis, some twenty-one other irri- 
gation schemes. Excluding the latter, the 
total cost of the project is put by its many 
supporters in both the Republican and 
Democratic parties at approximately 1600 
million dollars, and by its critics at over 
twice this amount. In return, it is claimed, 
the Upper Colorado watershed will gain 
greatly, and the benefits ultimately will 
trickle down to the rest of the United States. 
Opposition to the project has necessarily 
been scattered, in view of its lofty purpose 
and the firm bi-partisan support it has 
attracted. In the vanguard, perhaps in- 
evitably, has been the Senatorial delegation 
from California, which professes to see in it a 
plot to steal the water supply of the Imperial 
Valley. The project also has aroused the ire 
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of such interests as the Izaak Walton League, 
the Wildlife Management Association and 
other conservationists, who object primarily 
to the proposed Echo Park Dam in the north- 
west tip of Colorado, one of the six authorised 
by the pending measure. Building this dam, 
they contend, would cause the flooding of 
the Dinosaur National Monument, with its 
collection of fossils, and might well open the 
doors to further raids, in the name of 
reclamation, on the country’s priceless scenic 
heritage. Whatever the merits of such 
arguments, and they have been hotly debated, 
more than scenery and old bones happens to 
be at stake. This was emphasised recently 
by Senator Paul Douglas, a Democrat from 
Illinois. In a speech in Congress, he raised, 
for what seems to be the first time, some 
pertinent questions of dollars and cents. 
For one thing, he pointed out that the land 
to be reclaimed through irrigation, though 
intended to grow nothing more valuable 
than hay, alfalfa and other fodder, would in 
some cases cost as much as 1750 dollars an 
acre ; on the average it would cost some 
950 dollars. These figures, the Senator 
commented, looked a bit high in view of the 
fact that an acre of good rich Illinois or 
Iowa bottomland, on which such profitable 
crops as corn and soya beans can be grown, 
is at present selling for 700 dollars or less. 
As for the hydro-electric power generating 
aspects of the scheme, the cold statistics now 
being stressed by its opponents also look 
unattractive. The reason is simple. While 
the Colorado is beyond doubt a mighty 
river, its actual rate of flow is relatively small 
compared with that of the Niagara, the 
Columbia or the Tennessee. Hence the 


amount of power it can generate is limited 
and, consequently, very expensive. The 
average cost of electric capacity at the six 
Colorado dams, it appears, will run to 
approximately 500 dollars per kilowatt of 
capacity, or three to four times the pre-wa; 
cost at Grand Coulee dam, Hoover dam or 
the T.V.A. dams. It is claimed that such 
hydro-electric installations are not even 
competitive with steam-electric plants to-day, 
and that they almost surely will be rendered 
useless by atomic reactors tomorrow. 
From an economic standpoint, then, the 
benefits to be derived from the proposed 
development of the Upper Colorado are 
debatable. While it might well be a good 
thing for a handful of mountain states, the 
rest of the United States in the end would 
have to foot a heavy bill. Beyond all 
monetary considerations, however, lies 
another, respecting the Government’s power 
policy. Since it took office in 1952 the 
Republican party has tried time and again to 
reverse the drift towards “* nationalisation ” 
in this realm, which took place during the 
previous twenty years of Democratic rule. 
This latest attitude taken by the Administra- 
tion, however, is altogether inconsistent with 
its declared policy. If public power— 
whether or not it be “‘ creeping socialism ”— 
is undesirable on the Tennessee, the Missouri 
or the Snake rivers, it should be no less so 
in the catchment area of the Colorado River. 
This region, after all, has no more claim on 
Federal bounty than any other, and the 
Administration is well advised not to 
abandon in this case those principles it con- 
siders to be sound and workable when 
applied to other river valleys in America. 


Hot Extrusion of Stainless and Alloy 
Steel Tubing 


7s tubular products division of the Babcock 
and Wilcox Company was the first American 
firm to construct a plant designed specifically 
for the production of stainless steel tubing by 
the Ugine-Sejournet hot 


extrusion process. The 
company obtained a 
licence for the use of 
the process from the 
Comptoir Industriel D’ 
Etirage et Profilage de 
Metaux, of Paris, in 
1950, installed the neces- 
sary equipment in 1951 
and has been in produc- 
tion since early 1952. 

In the last few years 
considerable interest has 
been created by the 
Ugine-Sejournet method 
of extruding steel which 
involves the use of 
molten glass as a lubri- 
cant. The process has 
increased the length of 
billets and the extrusion 
ratio available in steels 
and in high-temperature 
alloys, thus greatly en- 
hancing the value of 
extrusions to the 
designer. Except for 
the use of the glass 
lubricant, the process is 


like conventional extrusion, and, as in the latter, 
a hot billet is placed in a container between a die 
and aram (Fig. 1). The ram advances and pushes 
the metal through the die and the emerging metal 


Fig. 1—Glass-lubricated hot stainless steel billet about to enter container 
of 2500-ton hydraulic extrusion press 
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takes the form of the opening in the die. Hollow 
or tubular extrusions are made by drilling or 
piercing the billet, and a mandrel, which is 
attached to the ram, passes through this hole and 
through the die. Because the only escape for 
the metal is through the gap between the mandrel 
and the die, the emerging metal will have an out- 
side shape similar to the die opening and an 
inside shape similar to the mandrel contour. 
Lubrication is required on each surface where 
the hot metal slides over the tools of the extrusion 
press. In solid extrusion this is obtained by 
coating the billet with glass and inserting a 
cartridge of glass in front of the die. To produce 
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Fig. 2—Application of glass lubrication along billet surfaces in the hot 


extrusion of tubing 


a tube the same lubrication is required together 
with an additional coating of glass inside the 
billet to effect lubrication between the billet and 
the mandrel, as shown in Fig. 2. 

The uniform inside and outside coatings of 
glass are applied to the billet as it rolls towards 
the press. As the billet lies in a horizontal 
trough, a long spoon containing just enough glass 
to coat the inside of the hole is inserted and 
turned over, dropping a mound along the full 
length of the billet. Immediately the billet 
is kicked out of the trough and starts rolling 
down a ramp causing the glass to tumble along 
the bottom of the bore and thus distribute itself 
uniformly as it adheres to the hot billet. During 
this same travel the billet rolls over a bed of 
powdered glass, which has been raked smooth, 
thus causing the coating of the hot outer surface. 
In this way the billet arriving at the extrusion 



























































Fig. 3—Glass-coated tubing emerging on the run-out 
table of 2500-ton extrusion press 


ZZ LLL 





Lc) 





——— 
Direction of ram advance 


THE ENGINEER 


press is coated both externally and internally 
with a uniform layer of molten glass. The die 
lubrication is provided by inserting a cartridge 
of glass in the container. This cartridge melts 
progressively during the extrusion stroke, supply- 
ing a continuing flow of lubricant to the die. 

At the Beaver Falls Works of the company in 
Pennsylvania, piercing is accomplished by heating 
the billet, applying powdered glass which softens 
to form a lubricant, and forcing a mandrel down 
through it in a vertical 500-ton press. The 
resulting hollow billet is reheated, relubricated 
and inserted in the container of a 2500-ton 
horizontal press for extrusion into a tube. The 

tube emerging from the 

press (Fig. 3) is covered 
an by a minute layer of 
glass, which must be 
removed before subse- 
quent cold working. 
This is done quite easily 
either in a caustic pickle, 
used at elevated tem- 
peratures, or in a hydro- 
fluoric acid pickle. 

The major portion of 
the early work at the 
Babcock and Wilcox 
Company was directed 
towards the production 
of stainless steel tubing 
of the austenitic grades. 
These alloys were found difficult to work because 
tubes produced by conventional rotary piercing 
require a considerable amount of internal and 
external grinding before subsequent cold work. 






x 


Y 





Fig. 4—Tubular shapes produced by the Ugine- 
Sejournet process 


Extruded tubes now require almost none of the 
costly internal grinding, and relatively little ex- 
ternal grinding. The most interesting results have 
been obtained in the production of tubes in alloys 
that were previously considered ‘‘ unpierceable ” 
by conventional methods. Studies of extruding 
these difficult-to-work alloys are going on con- 
tinuously. Several alloys have been extruded 
with sufficient success to warrant their being 
offered commercially in the form of tubes. 


Overland move of excursion steamer ‘‘ Ticonderoga ’’ in Vermont 
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Among these materials are the American 
** 19-9 DL” and “‘ 440-C”’ stainless steels and 
pure titanium. In addition, the company has 
extruded solid bars in considerable quantity of 
pure and alloyed molybdenum, as well as smaller 
quantities of pure and alloyed zirconium and 
titanium. 

Experience has indicated that extrusion is 
particularly well adapted to the production of the 
very heavy-walled tubing, which is difficult to 
produce by rotary piercing. Fig. 4 shows four 
of the more unusual tubular shapes produced 
by the company, including a relatively heavy- 
walled tube, an inside-and-outside-fin tube, a 
tube of pure titanium (lower left), and one of 
nodular iron (lower right). 





Overland Move of the Steamer 
‘** Ticonderoga ’’ in Vermont 


IN an unusual move requiring a total of sixty- 
six days a famous American excursion steamer 
was recently transferred over 2 miles of Vermont 
countryside. The 892-ton vessel, which is shown 
** on the move ” in our accompanying illustration, 
is the old S.S. ‘* Ticonderoga.”’ She was the last 
of the sidewheel boats in active service in New 
England and made her final run on Lake 
Champlain last September. After crossing two 
highways, chopping through woods and power 
transmission lines, covering endless fields, and 
almost being lost once in the rising waters of a 
swamp, she cleared her last hurdle, the tracks of 
the Rutland Railroad at Shelburne, Vermont, in 
April. Ina series of twenty-one moves, averaging 
448ft each, she has now reached her permanent 
berth, a concrete and steel foundation at the 
Shelburne Museum. 

The “ Ticonderoga” is 220ft long and 59ft 
wide, and in recent years was licensed as an 
excursion steamer to carry 1000 persons. The 
sidewheeler has three decks, including an 
elaborate stateroom hall and dining room 
panelled in butternut and cherry. The hand- 
made vertical beam engine, rising through three 
decks to the walking beam, is of a design that is 
all but extinct in America. The engine was fed 
by two hand-fired coal-burning boilers and 
achieved a speed of 18 knots. A fund-raising 
campaign on the part of the citizens of Vermont 
saved the boat from the scrap heap in the spring 
of 1950, enabling it to continue in operation as 
an excursion steamer calling at Burlington, 
Plattsburg, Basin Harbour, Port Henry, and 
other communities that season. In 1951 the 
boat was purchased by Mr. and Mrs. J. Watson 
Webb, founders of the Shelburne Museum at 
Shelburne, Vermont. As a travelling marine 
museum the ‘‘ Ticonderoga ” served three years 
and was permanently retired in September, 1953: 
At that time plans were made to move the vessel, 
complete with engine, boilers and furnishings, 
from Shelburne Harbour, 2 miles ashore to the 
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grounds of the museum, where it will become a 
permanent marine museum with an added 
function as a restaurant. 

The Shelburne Museum awarded the contract 
for moving the vessel to the Merritt-Chapman 
and Scott Corporation, of New York. Early 
this year the “** Ticonderoga’ was towed from 
her berth at Shelburne Harbour to Shelburne 
Point. There the contractor had excavated a 
250ft long, 60ft wide and 7ft deep basin into the 
shoreline, which was 3ft above water level. A 
14ft dyke of clay was built around the basin and 
a 200ft long inshore adjoining area. Two sets 
of railway tracks, 20ft apart, were laid in the 
inshore adjoining area at ground level. The 
vessel weighs 700 tons “‘ in the dry ” and double 
tracks were necessary because of the bulk of the 
ship. By controlled pumping into the basin 
after the offshore end was closed the ‘‘ Ticon- 
deroga ’’ was floated above the level of the rail- 
mounted carrying cradle. Once the steamship 
had been positioned in the 80ft long cradle the 
dyke was breached, dewatering the area and 
leaving the vessel high and dry, and ready to be 
moved. 

Several hundred feet of track were laid ahead 
of the vessel as she started her 2-mile overland 
trip. A powerful motor winch was used to pull 
the bogie cradles, with the steamer riding “* pick-a- 
back ” on the cradle over the double track. As 
the steamer was pulled along, the tracks were 
picked up from behind and relaid ahead. The 
scheduled route called for the most direct 
“right of way” possible—over cornfields, cow 
pastures, two highways, a brook, tracks of the 
Rutland Railroad, and under high-tension 
transmission wires. At the museum the “ Ticon- 
deroga ”’ was jacked off the bogies and positioned 
on a permanent concrete and steel foundation. 
Thus supported, and with her anchor and gang- 
plank lowered for the last time, the “‘ Ti” has 
now become a marine museum as well as a 
restaurant for the Shelburne Museum. 





Trench Tunnel for Baltimore Harbour 


THE Maryland State Roads Commission has 
announced the award of a contract to the 
Merritt-Chapman and Scott Corporation, of 
New York, for the construction of a twin-tube 
tunnel beneath Baltimore harbour. The trench 
tunnel will be about 6300ft long and will run 
from a point on the south shore of the Patapsco 
River east of Childs Street to a point on the 
north shore immediately east of Clinton Street. 
Each of the twin tubes will carry two lanes of 
traffic. The bottom of the tunnel will be about 
101ft below the river surface at the deepest 
point. The roadway will be 89ft 6in below the 
surface at that point. The tunnel, together with 
about 14-3 miles of approaches, will provide an 
éxpress route through the south-eastern and 
eastern sections of Baltimore, linking the high- 
way routes U.S. 1 in the south with U.S. 40 in 
the north. Work on the tunnel has started, and 
present plans call for the completion of the 
scheme by December, 1957. 

The steel core sections of the tunnc! will be 
fabricated ashore and launched like ships. 
The sections will then be lined with inner rings 
of concrete, floated into position, sunk, locked 
to each other in a dredged trench, and covered 
with backfill. Then the watertight bulkheads on 
each section will be removed and interior work 
consisting of the tiling, lighting and wearing 
surface for the roadway will be completed. Each 
tube of the Baltimore tunnel will have a two-lane 
roadway, 22ft wide, a 2ft 24in walkway, and a ver- 
tical clearance of 14ft. Forty-two units of steel 
tube casing, each approximately 300ft long, will 
go into the construction of the tunnel in twenty- 
one twin-tube sections. The two tube casing 
units in each section will be fabricated inde- 
pendently and then will be joined, parallel to 
each other and 2ft apart, by a framework of steel 
members. A tray-shaped steel framework will 
fit around the bottom of the tubes. Covered with 
a sheathing that will serve as a form, the tray 
will provide a boatlike base for the concrete that 
will be placed underneath and between the tubes 
before each section is launched. More concrete 
will be added between the tubes to sink the 
section after it has been floated into position 
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following the placement of the interior concrete 
ring. The twenty-one twin-tube sections will be 
fabricated under sub-contract at three different 
shipyards—nine at the Camden yard of the New 
York Shipbuilding Corporation, eight at the 
Sparrows Point yard of the Bethlehem Steel 
Company, and four at the Baltimore yard of the 
Maryland Drydock Company. 





American Nuclear Reactor Exhibit 
at Geneva 


Tue U.S. Atomic Energy Commission has 
announced that the United States will build an 
operating research reactor at Geneva for 
demonstration at the United Nations Inter- 
national Conference, which is to be held from 
August 8th to 20th. The project is expected to 
be a major exhibit of the Conference and has 
been made possible through the co-operation of 
the Government of Switzerland and the Secretary 
General of the United Nations. It is felt that the 
operation of a large research reactor at Geneva 
during the Conference will add to the interest 
and usefulness of this meeting. The exhibit pile 
will use the kind of fuel which other nations can 
now draw from the 100kg of uranium-235, 
which the United States has now made available 
for research reactors in other countries. The 
display will enable visiting scientists and tech- 
nicians to observe a reactor which provides 
excellent facilities for a variety of cross-section 
measurements, experiments with neutrons and 
gamma-rays, including shielding studies and 
the production of radioactive isotopes. Qualified 
scientists and technicians will be allowed to 
operate the machine, using the controls to start, 
maintain and stop a nuclear chain reaction 
within the reactor. During these criticality 
tests the familiar blue glow of the irradiated fuel 
elements will be visible in the water. 

The reactor will be of the “‘ swimming pool ” 
design, which has been successfully operated at 
the Oak Ridge National Laboratory for several 
years in America. Research reactors of this 
design are currently being constructed in 
America at the Pennsylvania State and Michigan 
Universities. The name is derived from the fact 
that the reactor is immersed in a pool of water, 
which affords an effective safety shield against 
radiation. The fuel to be employed will be 
uranium enriched in isotope 235 to an extent of 
about 20 per cent (about 5 kg.of uranium-235 
will be required). The reactor will be tested at 
Oak Ridge and then dismantled and shipped to 
Geneva. It will be housed in a temporary pre- 
fabricated metal building designed especially to 
enable the delegates and visitors at Geneva to 
see the reactor in operation. The “ swimming 
pool” will be a tank 10ft in diameter and 20ft 
deep, in which the entire reactor will be 
immersed. A small platform will be built on top 
of the reactor, from which a lecturer can direct 
demonstrations and explain the operation of the 
machine. 





Dynamic Balancing Machine 


THE accompanying illustration shows a 
dynamic balancing machine which has been 
developed by the Pelton Water Wheel Company, 
of San Francisco, California, a subsidiary of the 
Baldwin - Lima - Hamilton Corporation. The 
balancer is a compact, self-contained and 
inexpensive unit which lends itself especially to 
balancing large-diameter flywheels, large and 
heavy hydraulic turbine rotating elements, and 
similar pieces up to a maximum weight of 
250,000 Ib. It can be mounted on the shop floor 
or on the table of a large vertical boring mill. 
In the latter case, handling costs are eliminated, 
since the piece can be checked for dynamic 
balance and machined while on the mill table. 

The balancing machine is available in three 
sizes with maximum capacities of 10,000 Ib, 
100,000 Ib and 250,000 Ib, respectively. It con- 
sists of a heavy support frame which carries a 
turntable, whose rotative speed can be varied 
between 10 and 20 r.p.m. The turntable is 
carried on a weighing shaft supported by heavy 
anti-friction bearings. The weighing shaft is 
positioned on the lower end by four roller 
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Dynamic balancing machine handling a Francis turbine 
runner weighing seaae having a 60in outside 
er. 


assemblies, two of which are fixed and two are 
preloaded by compression springs. Any un- 
balanced forces are transmitted by the weighing 
shaft through the roller assemblies to leaf springs 
and thence to the strain gauge element of the 
electronic amplifier. The turntable is held in a 
horizontal plane until static or dynamic forces tend 
to move into another plane. It is restrained by 
the leaf springs, and a high-sensitivity amplifying 
device and strain gauges indicate the loading of 
the leaf springs. A direct measure of the 
dynamic out-of-balance is obtained by the 
magnitude of the indication when properly 
correlated to the speed of rotation. To establish 
a true balanced condition, trial weights are added 
at points around the periphery of the piece. Then 
permanent weights can be installed on the piece 
or the piece can be machined to remove weight in 
the proper amounts at the indicated points. 





Pedestrian Bridge with Moving 
Pavement 


AN interesting structure was recently opened 
to the public at Houston, Texas. It is a 
pedestrian bridge connecting the Sam Houston 
Coliseum with its large car park, crossing the 
Buffalo Bayou stream at a height of about 
50ft. The bridge includes a reversible moving 
rubber belt pavement which carries passengers 
smoothly and effortlessly up a 114ft long 7 deg. 
incline at a speed of 132ft per minute. The 
moving pavement was built and installed by 
the Link-Belt Company, of Chicago, Illinois. 
It employs. an 82in wide rubber belt made by 
the B. F. Goodrich Company and is capable of 
handling 15,000 passengers per hour. Balus- 
trades 3ft high enclose the “* conveyor ” on both 
sides and are equipped with moving handrails 
synchronised with the speed of the belt. 
Passengers step on and off the installation as 
if it were an escalator. 

The belt is gin thick and comprises seven 
plies of fabric to obtain interior reinforcement 
A specially compounded rubber cover provides 
a scuff-resistant, easy-to-clean surface. The two 
ends of the 230ft long belt are vulcanised to 
make anendless loop. The moving pavement 
is powered by a 25 h.p. motor through a double- 
reduction helical gear drive and a triple roller 
chain drive to the drive pulley which is situated 
at the upper end of the walk. The two moving 
handrails are driven at the same speed as the 
belt by roller chain drives from a countershaft. 
The equipment at Houston is the first Link-Belt 
installation for the public. Studies are now 
being conducted by architects and engineers, 
builders and traffic experts, investigating the 
possible use of these moving pavements and 
inclined ramps in shopping centres, for highly 
congested pedestrian traffic lanes, at exhibition 
and convention halls, airports and sports stadia. 
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Industrial Relations 


On Thursday of last week there was a debate 
inthe House of Commons on industrial relations. 
It was opened by the Minister of Labour, Sir 
Walter Monckton, Q.C., who said, in the course 
of his speech, that he was satisfied that respons- 
ible members of the trade union movement were 
just as much troubled as the Government was 
by increasing signs of irresponsibility in industry. 
He was equally sure that the Government ought 
not to embark upon any measures intended to 
deal with the problem without first having full 
consultation with the Trades Union Congress, 
the British Employers’ Confederation, and with 
the nationalised industries. 

The Minister went on to refer to the number 
of suggestions which had been made. It had 
been suggested by many, he said, that a secret 
ballot of members of a trade union should be 
required before strike action was taken. There 
might be attractions about that method, Sir 
Walter commented, but it was well to remember 
that such a provision would have no impact upon 
unofficial strikes. It would not affect lawful 
obstruction by going slow or working to rule, 
and one would certainly have to reflect that if a 
strike had been authorised vy ballot it might be 
more difficult for negotiations to settle on 
compromise terms. Another suggestion, Sir 
Walter continued, had been the outlawry of 
unofficial strikes. But that would obviously 
raise difficult questions both of penalties and of 
enforcement which would have to be carefully 
considered. As to compulsory arbitration, the 
Minister observed, that was a solution which 
seemed to impinge on the right to strike. All 
these and other suggestions, however, such as 

an inquiry into the whole system of industrial 
relations, Ought not to be lightly accepied. Sir 
Walter said that he certainly had no wish to 
commit himself to any line of policy in advance 
of the consultations which the Prime Minister 
and he had already had with the T.U.C. and the 
British Employers’ Confederation. 

Sir Walter ended his speech by saying that the 
main object of all should be to create confidence 
between managements and workpeople—a con- 
fidence which allowed men to work together 
with understanding and a common approach 
towards the problems of industry. The policy of 
management ought, he thougnt, to be based on 
recognition of the fact that a man was not a 
tool, not a machine, but was a complex human 
personality. Sir Walter said he knew that over a 
wide area that policy was accepted and had 
operated effectively, but he wanted the aim to 
be to make it universal throughout industry. It 
required good will and leadership on the part of 
management and full co-operetion on the part of 
organised labour. 


Trade Unions and Scientific Management 


The Trades Union Congress has issued this 
week a pamphlet entitled ‘‘ What the T.U.C. is 
Doing.” It is for the most part an interim 
report of the T.U.C. general council’s activities 
since the annual congress last September. 

In this pamphlet the suggestion is made that 
too little so far is known about the social and 
economic implications of such developments as 
automation and atomic energy, and that research 
is urgently required. Meantime, it is stated, 
work study and other scientific management 
techniques are moving into industry very quickly. 
The pamphlet goes on to say : “ trade unionists 
have learnt from experience that these manage- 
ment tools can be sharp and threatening ; much 
depends on the purpose of their use and the 
attitude of mind of those using them.”’ Not less 
important, the T.U.C. comments, is a trade 
union’s ability to insist on a recognition by 
management that there are scientific limitations 
to the techniques. 

The pamphlet emphasises that union officials 
cannot adequately protect, much less advance, 
their members’ interests so far as work study is 
concerned unless they know something about the 
subject. For that reason, the T.U.C. claims 
that it has sought to keep pace with all production 
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and management developments by providing 
technical training facilities for officers and 
members of its affiliated organisations. 


Work Study in Practice 


The British Productivity Council has published 
the first of a series of ‘‘ case study ” pamphlets 
which sets out specific examples of the effective- 
ness of work study in a number of industrial 
undertakings. It is stressed that no attempt is 
made in the pamphlet to “‘ sell”? work study by 
persuasion. But it is claimed that the evidence 
of practical experience of work study is proof 
enough of its value as a tool of management for 
increasing productivity. 

An introduction to the pamphlet explains 
that the firms from which the examples have 
been selected form a wide cross-section of 
British industry, representing such varied inter- 
ests as cotton, engineering, horticulture, news- 
papers, furniture and footwear. In addition, 
there are included examples o1 work study in an 
office and in a “ one off” factory, and of its use 
in reorganising a whole establishment. It is 
emphasised that, before embarking on work 
study, it is important to secure complete co- 
operation at all levels. Managements will find 
it well worthwhile, the pamphlet states, to bring 
home to all the employees concerned the firm’s 
objectives in applying work study, and so to 
enlist their whole-hearted support. 

The price of the pamphlet is 2s. 6d. It may be 
obtained from the British Productivity Council, 
21, Tothill Street, London, S.W.1. 


Engineering Exports 

Commenting on the commodity pattern ot 
the United Kingdom’s overseas trade, the 
Board of Trade Journal says that exports con- 
tinue to owe much of their buoyancy to high 
shipments of engineering products. Exports of 
these products in May, valued at over £98,000,000, 
almost equzlled the April figure and made 
the average for the two months 44 per cent more 
than in the first quarter of the year when exports 
were inflated by ‘‘ overspill ”’ from the October 
dock strike. 

When the two months, April and May, are 
considered together, exports in most of the 
engineering divisions averaged more than in the 
first quarter of this year. The biggest improve- 
ment was in the road vehicles and aircraft 
division, where shipments in April and May were 
5 per cent, or £1,500,000 a month, above the 
January-March level. The Board of Trade 
points out that exports of road vehicles tend to 
increase seasonally at this time, but aircraft 
exports were also £800,000 a month higher. 
Exports of machinery, other than electrical, 
increased by nearly £1,500,000, or 34 per cent, 
compared with the first quarter, to over 
£40,000,000 a month in April and May, and the 
high May figure for ships and boats raised the 
average by £5,000,000 a month in the last twc 
months, or 29 per cent above the January-March 
average. Metal exports were higher in May 
than in April, especially in the iron and steel 
division, which showed an increase of £1,500,000 
to over £14,000,000. The April-May average 
for metal exports, at over £33,000,000, was 
almost unchanged from the first quarter’s level, 
but was 16 per cent more than in the correspond- 
ing months of 1954. 


Economic Survey of Pakistan 


The latest addition to the series of overseas 
economic surveys to be issued by the Board of 
Trade deals with Pakistan. This survey has been 
prepared by Mr. F. B. Arnold, the United King- 
dom’s senior trade commissioner in Pakistan, 
and it outlines the problems and opportunities 
for United Kingdom exporters arising from 
Pakistan’s expansion of economic activity. 

The key to Pakistan’s development, the survey 
states, is power, and in view of the Government’s 
dependence on overseas countries for heavy 
electrical plant, the demand for such equipment 
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is likely to be considerable. Some details of the 
industries in which the Pakistan Government 
welcomes the participation of foreign capital 
seeking investment in industry are given in the 
survey. In this context, it is pointed out that 
while the large increase in foreign industrial 
investment over the past two years has come 
mainly from the United Kingdom, the Pakistan 
authorities claim to have found “‘ other countries 
more forthcoming than the United Kingdom.” 
The survey suggests that exporters would be 
well advised to familiarise themselves with the 
Pakistan Government’s purchasing organisations 
and their methods of working. It is also urged 
that, in general, it is necessary to have repre- 
sentatives in both East and West Pakistan. 
After-sales service facilities and an adequate 
supply of spares, it is stressed, are particularly 
important, especially for such products as motor 
vehicles, diesel engines, pumps and typewriters. 


Capital Investment 


In the latest number of Bulletin for Industry, 
which is a review of the economic situation 
prepared by the Treasury, it is stated that there 
are no regular, up-to-date statistics on a national 
scale about projected capital expenditure by 
private industry. For a time after the war it was 
possible to assess, to some extent, the intentions 
of private investors from the knowledge that 
came in through physical controls on factory 
building, and on steel and non-ferrous metals. 
But now that those controls have gone, the 
Bulletin considers it to be “‘ an urgent need to 
find other means of assessing the investment 
intentions of private industry.” 

In the last few years, the Bulletin explains, 
fixed capital expenditure has amounted to 
roughly 16 per cent of the gross national product. 
The rate of fixed investment has been provi- 
sionally estimated to have grown 5 per cent last 
year (£125,000,000 at constant 1953 prices). 
About the future, it is known that the nationalised 
industries have substantial programmes for the 
next three or four years. In the private sector, 
the rate of equipment of defence production 
plants is falling off and the oil refinery programme 
is largely complete. The principal increases are 
expected in iron and steel, motor vehicle manu- 
facture, and synthetic fibres. Altogether, from 
published statements and official White Papers, 
the Treasury observes, something is known of 
the intentions of perhaps half British industry, 
but it is almost impossible to estimate the rest, 
especially the investment intentions of the 
medium and smaller-sized firms. 


Colliery Manpower 

Next week the National Union of Mineworkers 
is to hold its annual conference. The report of 
the executive, which is to be submitted to the 
conference, directs attention to the fact that, over 
the first seventeen weeks of this year, the average 
weekly manpower at the collieries was 800 less 
than a year ago, and the average number of 
workers at the face was 900 less. This decline in 
manpower, the report says, cannot be over- 
emphasised. 

In two years, it is stated, total manpower has 
decreased by 8400 and face manpower by 3000. 
If this lost manpower was replaced and properly 
deployed, the union executive thinks, coal pro- 
duction might well be increased by 2,500,000 
tons a year. The report goes on to say that the 
efforts of the men in producing 1,730,000 tons 
more coal in 1954 than in 1953 should not be 
under-estimated. This increased production, it 
is claimed, was obtained with an average weekly 
manpower of 707,200, compared with 712,900 
in the preceding year. ‘‘ When it is remembered,” 
the report comments, “‘ that the annual output 
per man is 300 tons, it can be seen that the 
minimum loss of tonnage due to reduced man- 
power in 1954 was 1,710,000 tons.” The report 
adds the further observation that ‘‘ the increased 
individual efforts of our members, and the 
technical developments that are being made, 
are more than offset by the fall in manpower.” 
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Personal and Business 


Appointments 

Mr. T. WaTSON, a director of General Refractories, 
Ltd., Sheffield, has been elected president of the 
Refractories Association of Great Britain. 

Str RoGer Duncatre, president of the British 
Standards Institution, has been elected president of 
the International Organisation for Standardisation. 

Mr. A. F. C. Witiams has been appointed per- 
sonal assistant to the managing director of British 
Central Electrical Company, Ltd., 6-8, Rosebery 
Avenue, London, E.C.1. 

Mr. J. W. JAcKson has been appointed manager 
of the Dublin sub-office of Metropolitan-Vickers 
Electrical Company, Ltd. Mr. T. J. Horgan con- 
tinues as the company’s adviser in Eire. 

EASTERBROOK ALLCARD AND Co., Ltd., Sheffield, 
States that Mr. P. E. Pickering has been appointed 
sales representative in the Midlands. His address 
is East India House, Helena Street, Parade, Birming- 
ham, 1. 

Mr. J. M. WALDRAM, senior research illuminating 
engineer of The General Electric Company, Ltd., 
has been elected president of the Association of Public 
Lighting Engineers. He will be installed at the 
Association’s annual conference which is to open at 
Folkestone on September 13th. 

THE LONDON MIDLAND REGION OF BriTIsH RAIL- 
WAYS announces the appointment of Mr. George 
Dow as chief assistant (sales) in the chief commercial 
manager’s department at Euston House, London, 
N.W.1. For the past six years, Mr. Dow has been 
public relations and publicity officer in the London 
Midland Region. 


Business Announcements 

BorG-WaRNER, Ltd., states that it is building a 
new factory at Letchworth, Herts. 

THORN ELECTRICAL INDUSTRIES, Ltd., has purchased 
the ordinary share capital of H. Herrmann, Ltd. 

G.W.B. Furnaces, Ltd., is having a factory built 
at Bangor, Co. Down, for the manufacture of electric 
control gear. 

_ Wickman, Ltd., Coventry, has acquired all the 
issued ordinary capital of Arthur Scrivener, Ltd., 
Tyburn Road, Birmingham. 

Mr. E. J. LEAveR, manager of the Carron Com- 
pany, Falkirk, is making a visit to the company’s 
subsidiary at Germiston, Johannesburg. 

British CENTRAL ELECTRICAL COMPANY, Ltd., 
6-8, Rosebery Avenue, London, E.C.1, states that its 
telephone number is now Terminus 0111. 

BuRTON, GRIFFITHS AND Co., Ltd., states that its 
Glasgow office has been moved to 135, Wellington 
Street, Glasgow (telephone, Central 0021). 

EASTERBROOK ALLCARD AND Co., Ltd., Sheffield, 
has opened a warehouse at East India House, Helena 
Street, Parade, Birmingham, 1 (telephone Central 
6997). 

JOHN THOMPSON INDUSTRIAL CONSTRUCTIONS, Ltd., 
has changed its address to 2, Princes Row, Bucking- 
ham Palace Road, London, S.W.1 (telephone, 
Victoria 9312). 

Tue BritIsH PETROLEUM ComPANY, Ltd., announces 
that Mr. D. A. Davies, who joined the company’s 
sea-going staff in 1927, and was appointed Engineer 
Commodore in 1952, has retired after twenty-eight 
years’ service. 

BABCOCK AND WiLcox, Ltd., announces the retire- 
ment, through ill-health, of Mr. R. C. Nash, chief 
assistant to the managing director of Edwin Danks 
and Co. (Oldbury), Ltd. 

INTERNATIONAL COMBUSTION GROUP PURCHASING, 
Ltd., has been formed to undertake all purchases on 
behalf of International Combustion, Ltd., Inter- 
national Combustion Products, Ltd., and Inter- 
national Combustion (Export), Ltd. 

THE ALMEX RECOVERY AND REFINING COMPANY, 
Ltd., Adelphi Terrace House, Robert Street, London, 
W.C.2, will be known henceforward as Alreco Metal 
Corporation, Ltd. The change has been made to 
conform with the titles of the company’s associates 
in New York and Brussels. 

Mr. C. W. Grover, M.LC.E., M.I.Mech.E., 
Francis House, Francis Street, London, S.W.1, who 
practises under the style of C. W. Glover and Partners, 
has taken into the partnership Mr. D. W. Cracknell, 
Mr. C. A. Bushell, Mr. R. H. Rowe, Mr. W. F. 
Gresswell, and Mr. V. E. Holloway. 

Ho_MAN Brotuers, Ltd., announces the formation 
of a new subsidiary company entitled the Dustuctor 
Company, Ltd. Mr. A. T. Holman is the chairman, 
Mr. F. F. L. Morgan, general manager, and Mr. E. B. 
James, development engineer The address of the 
Dustuctor Company, Ltd., is Hayle, Cornwall. 


FIBROMOLD, Ltd., has been formed for the produc- 
tion of resin glass laminated structures. Mr. Roy 
Siemssen is the chairman, and Mr. Charles Meisl, 
managing director, of the company, the address of 
which is Old Manor Cottage, Send Marsh, Ripley, 
Surrey. The firm has taken a factory at Hanworth 
Lane, Chertsey. 

THE ASSOCIATED PORTLAND CEMENT MANUFAC- 
TURERS, Ltd., Tothill Street, London, S.W.1, has 
obtained options over 1300 acres of farmland near 
Ingersoll, Oxford County, Ontario. Subject to 
favourable results from drilling now in progress, it is 
proposed to construct a modern cement factory, in 
which project Canadian participation is to be sought. 


Contracts 


J. L. Eve Consrrucrion Company, Ltd., has 
received an order from the B.B.C. for the design, 
supply and erection of the 560ft stayed mast for the 
television and v.h.f. sound transmitting station which 
is to be built at Blaen Plwy, Cardiganshire, to serve 
the coastal areas of West Wales. The mast will 
carry the television sound and vision aerials and 
those for the v.h.f. sound transmissions. The mast 
with its aerials is due to be completed so that the 
station can be ready for service towards the end of 
1956. 


STANDARD TELEPHONES AND CABLES, Ltd., has 
recently received an order through its associates, 
The Nippon Electric Company, Ltd., Tokio, for an 
extensive s.h.f. radio network for installation in 
Japan. It will provide simultaneously for telephone 
and television requirements between Osaka and 
Fukuoka, over a route distance of about 385 miles 
(520km). Three both-way radio channels will be 
equipped to provide an initial 240 telephone channels 
and one two-way, 525-line television channel. Switch- 
ing facilities will enable the third channel to be used 
as a stand-by for either television or telephony. 
The network will comprise a total of eleven inter- 
mediate repeaters, nine of which will be unattended. 
The repeater station at Koi in the vicinity of Hiro- 
shima, will be equipped to provide telephone and 
television dropping facilities, while Tsune Yama 
repeater station will be equipped as a control station 
for the network. This repeater station will also be 
provided with television dropping facilities to enable 
programmes to be fed to a local transmitter without 
affecting the through-routed programmes in either 
direction of transmission. 


Miscellanea 
NITROGEN PLANTS.—We have received from H. E. 
Charlton Engineers, Ltd., a pamphlet entitled ‘* Small 
Liquid and Gaseous Nitrogen Plants,’ which gives a 
= description of nitrogen plants, together with a 


ow chart of a liquid nitrogen plant and an equipment 
specification, and consumption figures. 


HELICOPTERS FOR O1L DRILLING OPERATIONS.—The 
Royal Dutch/Shell Group has ordered two ‘“S.55”’ 
helicopters from Westland Aircraft, Ltd., for the purpose 
of carrying personnel and equipment to — plat- 
forms. Floats are to be fitted and the craft, which has a 
ceiling of 7000ft, a cruising speed of 90 m.p.h., will be 
equipped to carry eight passengers and a crew of two. 


ELECTRONIC COMPUTER AT AMSTERDAM.—At the 
Amsterdam laboratories of the Royal Dutch/Shell 
Group of oil —_ an electronic computer, built 
by Ferranti, Ltd., has been installed. The unit, named 
** Miracle,”’ contains 4000 radio valves, 2500 capacitors 
and 15,000 resistors, and can retain in its two stores 
about 16,000 arbitrary numbers of twelve figures and 
can also perform thirty-two kinds of operations. 

STANDARDISATION FOR PALLETS.—The technical com- 
mittee of the International Standards Organisation has 
decided that the strength and safety characteristics of 
— should be assessed for marine —— and the 
nternational Cargo Handling Co-ordination Associa- 
tion has been invited to erenese a study of the subject 
touching upon the establishing of a system of pallet 
inspection, the specification of materials and assessment 
of endurance. 


ALUMINIUM PLATE AND SECTIONS.—The Northern 
Aluminium Company, Ltd., has published a booklet 
dealing with “‘ Plate and Sections for ogre al 
Available sizes of sheet and plate are given, together 
with specifications and manufacturing tolerances and 
the geometrical properties of tee bars, bulb plates and 
bulb angles are recorded in tabular form, while the 
moment of inertia and the modulus of resistance are 
—_ for plain angles and channels in association with 
plating. 


PLATFORMER COMMISSIONED.—The sixth platformer, 
of a construction programme of seven such units, has 
been brought into operation at the Llandarcy refinery 
of the British Petroleum Company, Ltd. The unit, in 
common with those installed at the Isle of Grain, 
Kwinana, Lavera and Hamburg refineries, has an annual 
capacity of 250,000 tons, that at Aden has a capacity of 
500,000 tons per year, while the seventh piatformer, 
building at the Porto Marghera refinery, is of 75,000 tons 
annual capacity. 


AVIATION SeRvICE VeHICLES.—Shell Mex and Bp, 
Ltd., has put into operation two tankers designed to 
— aircraft venhoner 3 The tankers, based on 2 Dennis 
chassis and powered by a Dennis four-cylinder engine 
of 86 b.h.p., carry 600 gallons of aviation lubricating 
oil in two compartments, one of 400 — and one of 
200 gallons capacity, and three 75-gallon tanks for de. 
icing fluids, hydraulic fluids or methanol power boos 
mixtures. 


Licutsuirs.—The lightship ‘‘ Osprey,” built by 
Philip and Son, Ltd., for the Commissioners of Irish 
Lights, has arrived in Dunlaoghaire Harbour and the 
ship, which has a length overall of 136ft Sin by 257 
beam by 15ft depth, and fitted with an electric light with 
a range of 10 miles, will proceed shortly to the South 
Rock Station of the County Down Coast. Another 
vessel, the last of three for the Commissioners of Irish 
Lights, was launched on June 21st from the Noss Works 
of Philip and Sons, Ltd., and named “ Shearwater,” 


STayTHORPE “ B” Power STATION.—The Central! Elec- 
tricity Authority has received the consent of the Minister 
of Fuel and Power to the construction of a second power 
station at Staythorpe, Newark. To be known as Stay. 
thorpe “ B” power station, it will have a total installed 
capacity of 360,000kW (480,000 h.p.) made up of six 
60,000kW turbo-alternator sets, each served by « boiler 
having an evaporative capacity of 550,000 Ib of steam 
an hour. The Staythorpe “A’’ power station, which began 
production early in 1950, will also house six 60,000kW 
sets, four of which are in commission. The evaporative 
capacity of each of the eighteen boilers in this station— 
— are in commission—is 240,000 lb of steam an 

our. 


LOCOMOTIVES FOR THE SUDAN RAILWAYS.—Forty-two 
4-8-2, 3ft 6in gauge locomotives are being built at the 
Hydepark Works, Glasgow, of the North British Loco- 
motive Company, Ltd., for the Sudan Railways. These 
locomotives are equipped with oil-burning apparatus 
and were designed and built to the requirements of the 
chief mechanical engineer of the Sudan Railways. Their 
leading particulars are as follows :—Cylinders, 21 }in 
by 26in ; wheels coupled, 4ft 6in diameter ; wheelbase 
coupled, 14ft 9in ; wheelbase engine, 33ft ; wheelbase 
engine and tender, 6lft 10in; total heating surface, 
2772 oem feet (of which superheater surface is 542 
square feet) ; grate area, 40 square feet ; boiler pressure, 
190 lb per square inch ; tractive effort at 85 per cent 
boiler pressure, 35,940 lb ; weight of engine in working 
order, 87 tons 1 cwt; weight of engine and tender in 
working order, 147 tons 19 cwt. 


COMMEMORATION Day.—Commemoration Day was 
celebrated at the Royal Military College of Science, 
Shrivenham, Wiltshire, on June 18th, and the extensive 
laboratories were inspected by past and present students 
and their guests. hose attending were addressed by 
the Chief of the Imperial General Staff, Field-Marshal 
Sir John Harding, who, in the course of his remarks, 
said that the Army of to-day required to have a much 
higher standard of technical knowledge. The purpose 
of the College, he continued, was to help the Army to 
attain such a standard and to give it a mechanical out- 
look. However, to be successful in achieving this 
purpose two essential requirements must be satisfied, 
and these, he stated, were that research and develop- 
ment establishments and producers clearly understood 
the Army’s requirements and that the Army had full 
realisation of what science could offer. 


Secr-ExPANDING WELDING Wire ReEL.—A new wire 
reel has been developed for holding coils of electrode 
wire for ‘“‘ Unionmelt’’ and other continuous welding 
processes by Quasi Arc/Fusarc, Ltd. This reel is 
designed to accommodate random-wound wire coils 
without any tendency for the coil to expand as it 
unwinds. A random-wound coil of wire cannot be held 
to close dimensions, and a coil for fitting on a 12in 
diameter reel may have an internal diameter of from 
12in to 13in. Where such a coil is a loose fit on a fixed 
diameter reel it will expand as the reel rotates and may 
reach unmanageable proportions. The new reel obviates 
this trouble by having four spring-loaded fingers, which 
press against the internal diameter of the wire coil. The 
fingers are mounted on bell cranks pivoted on the four 
spokes of the reel, and by turning the fingers through 
180 deg. the reel is quickly made ready for loading. The 
fingers have eccentric cams on which the wire is held, 
and this enables the effective diameter of the reel to be 
varied by 2in. 


CYLINDER BLOCK MACHINING INSTALLATION.—A set 
of new mechanical transfer machines at Morris Motors, 
Ltd., engines branch, carry out over 400 drilling, tapping 
milling and reaming operations to produce a virtually 
finished cylinder block every 3} minutes. These machines 
produce cylinder blocks for Wolseley ‘* 6/90s’’ and 
Austin “‘ Westminsters ’’ and ee similar equip- 
ment used for the machining of gearbox casings. All 
but twenty of the 100 major processes on this, the engine’s 


largest single casting, are carried out on three machines. 


which are electronically controlled. The first machine 
carries out all the machining of the sides and top face by 
means of thirty-one simultaneously operated workheads, 
after which the block is passed to the second machine, 
which deals with all holes on the sump face and sides. 
The third machine drills and taps the ends, and the 
block is then almost complete. Only two men are 
needed to control each machine’s work by use of a push- 
button mechanism, and a panel of lights shows the exact 
stage of progress at any given time. This machine 
installation occupies a total space of 4100 square feet, 
and it has a production rate over twice as fast as the 
single-purpose machines still in operation at the plant. 
The plant was developed and installed at a cost of 
£87,000 by Morris Motors, Ltd., the Austin Motor Com- 
pany, and James Archdale and Co., Ltd, 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
ss of the communicator are printed in italics. When an 
dg is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end Of the abridgment, is the date of publication of the 


complete spectfication. 

Copies of specifications may be obtained at the Patent Office 
Sales pros 15, Southampton Buildings, Chancery Lane, W.C.2, 
4s, 8d, each. 


COMPRESSORS AND BLOWERS 
71,271. June 5, 1952..-HiGH-ComPREssION CoM- 
pressoRs, Imperial Chemical Industries, Ltd., 
Imperial Chemical House, Millbank, London, 
§.W.1. (Inventor : Leslie Dobson.) 

The invention relates to an improved compressor 
for compressing fluids to pressures of at least several 
hundred atmospheres, which is suitable for con- 
finuous Operation at 1000-2000 atmospheres for 
gveral months without appreciable deterioration by 
wear. The essential part of the design of the com- 

r is shown in the drawing. An alloy steel 
cylinder of sufficient strength to withstand the pressure 
is shown at A, This may be made from nickel- 
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chrome-molybdenum steel and have walls of 2in 
thickness. The cylinder head B, with a narrow bore- 
hole in it for suction and delivery of gas through 
non-return valves, is tightly fixed at one end of the 
cylinder by means not shown. The cylinder liner 
made of highly polished tungsten carbide C is a 
shrunk fit into the cylinder. The walls of the liner 
may, for example, be from $in to tin thick. The 
piston D is thinned down at the end and on it are 
fixed four backing rings E supporting three sealing 
rings F which fit over three spacing rings G. These 
tings are all held tight by a bearing pad H and piston 
end nut J. Gas leakage between the piston and the 
inner side of the rings is prevented by a copper gasket 
ring K. In operation, leakage between the piston and 
cylinder liner is prevented by the sealing rings F, and 
these are held in position by the spacing rings G 
which support them from their centres, and by the 
backing rings E which prevent lateral movement 
while the piston is reciprocating. The bearing pad 
H is a Sliding fit in the cylinder liner, but between 
backing rings E and liner there is coarse clearance ; 
this arrangement prevents the possibility of sliding 
contact between backing rings and cylinder liner, 
which would be undesirable.—June 8, 1955. 


RAILWAY ENGINEERING 
731,304. December 24, 1952.—Tracks FOR RAIL 
VeHIcLes, Alweg-Forschungs G.m.b.H., Josef- 
Schwartz-Strasse 5, Koln, Germany. 
According to the invention, there is provided a 
rail vehicle for a conventional two-rail track and 
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which is disposed between the rails of the two- 
rail track characterised by a resilient mounting 
of flanged wheels for two-rail travel, the resilient 
mounting being carried by a movable frame, the 
vertical movement of which is limited by stops. 





THE ENGINEER 


As the drawing shows, a beam-shaped supporting 
structure A for the monorail track is centrally 
disposed between the rails B of the two-rail track, 
the height of the supporting structure being such that 
its upper surface lies adjacent the lower portion of the 
body of the vehicle. The track installations of the 
two-rail railway and the monorail railway are thus 
arranged independently of one another so that they 
do not interfere with one another. The sleepers C 
of the fwo-rail track pass with clearance through 
suitable openings D in the supporting structure. A 
power-driven vehicle supporting wheel E runs on the 
upper tread surface F of the supporting structure A, 
while the wheels G provided for travel on the two- 
rail track engage under slight pressure, for example, 
by means of the springs H, on the rails, and thus resist 
the tilting moments of the vehicle. A resilient move- 
ment J of the wheels G is only possible up to the 
stops K. When the vehicle is travelling on the single 
rail structure A the wheels G bear on the rails B only 
with their own weight and act as guide members. 
The guide rollers L bearing on the sides of the support- 
ing structure A ensure the rectilinear travel of the 
supporting wheel E on the straight and the tangential 
position of it on curves. In their guiding action they 
are assisted by the wheels G. There are preferably 
provided pairs of guide rollers L arranged one pair 
in front and one pair to the rear of each supporting 
wheel E. The lower view shows the vehicle travelling 
on the combined track installation.—June 8, 1955. 


GASWORKS ENGINEERING 


701,637. April 15, 1953.—MAINTAINING GAS PREsS- 
SURE IN LoNG-DisTaNce Gas Mains, Siemens- 
Schuckertwerke Aktiengesellschaft, Berlin and 
Erlangen, Germany. 

An object of the invention is to combine the recom- 
pression with the necessary expansion of the gas to 
the lower pressure of a consumer supply at the tapping 
point in order that the highest possible economy may 
be effected. Referring to the drawing, the gas arrives 
in te main A at a certain pressure and is to be com- 
pressed to the pressure B. Furthermore, a certain 
quantity of gas is to be supplied to the main C at 
correspondingly lower pressure. The entire quantity 
of gas arriving in the main A is compressed in the 
compressor D and is brought to the pressure B. The 
gas quantity required in the main C is tapped at 
point E, led through a surface heat exchanger F and 
expanded in the turbine G, 
which turbine is coupled 
with the compressor D. E, g 
The gas expanded in the 
turbine G is supplied to 


the main C. Tests have F 
shown that in this man- 
ner a substantially greater D S 


economy can be obtained 

than if only that part of 

the gas which is to becar- A 

ried forward in the main B C 
at the higher pressure 

were to be compressed. An 
important factor with this 
arrangement is that the 
heat of compression of the gas leaving the com- 
pressor D, which heat can represent up to one-third 
of the total work required, can be utilised in the 
turbine. The specification shows an installation in 
greater detail and also a modified arrangement of a 
combustion chamber is used, the gases of which serve 
to heat the heat exchanger F. A part of the 
gas leaving the turbine G, that is to say, gas at 
low pressure, is burned in the combustion chamber. 
The energy which is required for the compression of 
the gas is therefore obtained from the lowest pressure 
stage.—June 8, 1955. 


TOOLS AND WORKSHOP APPLIANCES 


731,539.. May 30, 1952.—PorTABLE APPARATUS FOR 
INSPECTING FueL INsectors, Regie Nationale 
des Usines Renault, 8-10, Avenue Emile Zola, 
Billancourt (Seine), France. 

The invention relates to a portable apparatus for 
inspecting machined work, which is more particularly 
applicable to fuel injectors for internal combustion 
engines, but which may also be applied to the inspec- 
tion of the machining of any other element or member 
of similar nature. Referring to the drawing, it will be 
seen that the body A of the injector has in its diagram- 
matic form an axial duct B closed at one end by a wall 
C, in which there are formed injection holes D, 
enclosing an angle a. The body has a shoulder E. 
In an injector it is particularly desirable to check, 
for example, the distance between the point F at 
which the axes of the apertures D meet and the 
shoulder E and the angle a. The apparatus serving 
for the inspection of machined injectors comprises 
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a plug G provided at its end with a pin point source of 


light H and a sleeveJ designed to receive at its lower end 
a frosted glass screen K. The injector body A to be 
tested is placed in the sleeve J against which it bears, 
by its shoulder E. The plug G is introduced into the 
body of the injector. It is then exactly centred by its 
cylindrical portion L in the bore of the injector body 


serving to guide the injection needle. A light spring 7 


31 






attached to the plug G urges the injector body against 
the face N of the sleeve J. When the plug G reaches 
its final position it is centred in relation to the sleeve 
J and to the screen K by the centring ion O 
situated at the upper end of the sleeve and held at the 
correct axial position by its conical centring part P. 
The three elements, that is, the sleeve, the injector and 
the plug, are maintained one against the other by a 
number of spring-loaded push members R acting on 
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the conical part P of the plug (or by any other effective 
quick-locking system). elements can then be 
placed in any suitable position for the examination 
of the luminous spots. The light spots on the screen 
make it possible to judge, by their presence or their 
absence, their position, their shape and their intensity, 
the degree of precision of the position of the apertures, 
of their angle, and of their finish. The acceptance 
limits of the positions of the light spots may be indi- 
cated on the frosted glass screen. Also a standard 
injector or photographs may be employed as refer- 
ences for comparison.—June 8, 1955. 


MARINE ENGINEERING 
731,563. March 17, 1953.—STocKLess OR PIvoTED 
Ancuors, W. L. Byers and Co., Ltd., 6, Brook- 
side Gardens, Sunderland ; and Frederick James 
Charlton, of the company’s address. 

The invention relates to stockless or pivoted anchors 
of the kind in which the crosshead of the anchor has 
formed in one with or attached to it a pair of forwardly 
extending flukes and on each side of it a pair of trans- 
versely spaced approximately flat wings, each of which 
terminates at its end remote from the flukes in a pro- 
jecting tripping ridge, as described in Specification 
No. 485,276. The object of the invention is to pro- 
vide an improved construction designed to avoid 
any risk of the projecting tripping ridges fouling the 
hawse holes or other projections or obstructions in 
the way of the anchor. Referring to the drawing, the 
crosshead A of the anchor is formed in one with a 
pair of flukes B and is attached by a main bolt C to 
the eye of a shank D provided with a pivoted shackle 
E, as usual. On each side the crosshead has a laterally 
projecting portion F, the portions being symmetrical 
about a plane passing through the axis of the main 
bolt and parallel with the central plane of the flukes, 
the portions F forming a pair of transversely-spaced 
approximately flat wings. The operative faces of 
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the wings are outwardly inclined relatively to the 
central plane of the flukes B and each wing extends 
transversely from a line about level with the outer 
edge of the adjacent fluke over a width slightly less 
than that of the fluke. The edges of the wings remote 
from the flukes are shaped to form projecting tripping 
ridges G, and, according to the invention, the outer 
corner of each wing F is rounded as shown at H and 
the corresponding corner of its tripping ridge G is 
merged into it as shown at J. The radius of the curve 
H may be approximately equal to the distance between 
the front and rear edges of the wing. The wings F 
and tripping ridges G thus present rounded outer 
corners H and J to obstructions in the way ofthe 
anchor during lowering and raising, and any risk of 
the tripping ridges fouling such obstructions is 
eliminated.—June 8, 1955. 








POWER TRANSMISSION 


731,628. December 22, 1952.—WorM REDUCTION 
GEARCASES, Stanley Farrow, 9, Hill Top, Broad- 
ley, Rochdale. 

The invention relates to improvements in motor- 
driven worm gearing of the type in which the worm 
spindle is driven from an electric motor by a connect- 
ing drive, the motor being rigidly mounted on a 
bracket or platform carried by the casing of the worm 
gearing. It will be seen from the drawing that the 
worm reduction gear is mounted in a casing A having 
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an integral extension B forming a mounting platform 
for a driving electric motor C. A mounting bracket D 
is affixed to the casing A by bolts or otherwise. The 
platform B may be arranged horizontally or vertically 
or at an angle as shown in the drawings and is pro- 
vided with holes or slots E for bolting the motor to it. 
The platform may be provided with a stiffening rib F. 
The bracket G is formed integrally with a mounting 
base H for supporting the complete unit on a hori- 
zontal support, as shown, or on a vertical support. 
The bracket G may be provided with stiffen- 
ing webs J and with slots or holes K in the base 
for securing the unit to the support. The base H may 
be horizontal and symmetrical or asymmetrical 
according to the position the unit is to occupy. 
Alternatively it may be vertical in a plane parallel to 
the bracket G at right angles to it or spaced from it 
and parallel to it. The various forms of bracket G 
are interchangeable on the case A. The driving shaft 
L of the motor C is coupled to the driving shaft M 
of the worm gear through a belt N or otherwise in 
known manner and an output drive obtained from 
the shaft.—June 8, 1955. 


731,411. September 25, 1953.—TRANSMISSION OF THE 
DRIVING MOVEMENT FOR LIFTING BRIDGES, 
LiFTING GATES, AND SLUICE Boarps, Gutehoff- 
nungshutte Sterkrade Aktiengesellschaft, Ober- 
hausen, Rhineland, Germany. 

As a transmission member for the traction forces 
there serves the chain A, which is pinned at 
one end to the structure B which is to be 
moved—for example, a lifting bridge—and at the 
other end to a counterweight C. The chain is in 
engagement with a driving wheel D and is guided 
between the latter and the end connected with the 
lifting bridge by way of a freely rotatable deflection 
wheel E. Moreover, in the chain are mounted a pair 
of small rollers F, which are symmetrically disposed 
on both sides and which are guided on a substantially 
inclined and somewhat curved deflection track G. 
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This track extends in such manner that the part of 
the chain between the driving wheel and the 
deflection wheel forms, in dependence on the par- 
ticular position of the guide rollers, a deviation 
more or less distant from the straight connection line 
between the periphery of the relevant wheels, which 
connection line coincides with the chain in one 
extreme position of the body to be moved. The 
distance between the guide rollers F and the deflection 
wheel E decreases when the deviation of the chain 
increases. When the distance is as small as possible 
the chain extends between the deflection wheel and 
the guide rollers at right angles to the tangent to the 
appropriate point on the deflection track, the whole 
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weight of the body B being in this case exerted as 
track pressure and there is no remaining power com- 
ponent in the direction of the deflection track. The 
lowest possible position of the body to be lifted is 
thereby reached at the same time. Generally, how- 
ever, the lower end position of the body will be 
chosen somewhat higher so that one part of its 
weight will remain available as closing pressure in 
the sense of a further lowering movement. With 
such a device, despite the constant speed of rotation 
of an electric motor coupled with the driving wheel 
the lifting and lowering movement of the lifting 
bridge are adapted, without the use of any kind of 
control, to the requirements regarding a periodically 
increasing or decreasing speed, the guide rollers 
running automatically, on the deflection track as far 
as the lower end position shown in the drawing when 
the bridge is being lowered and, inversely, running 
down from the deflection path when the bridge is 
raised. The extent of the irregular movement of the 
body to be lifted and the part played by the move- 
ment in the entire upwards or downwards movement 
of the body are determined merely by the form and 
position of the deflection path G. This may be 
fashioned and arranged in different ways, which are 
shown in the specification—June 8, 1955. 


MATERIAL HANDLING PLANTS 


731,485. May 13, 1953.—PNEUMATIC CONVEYING 
PLANTs, Simon Handling Engineers, Ltd., 
Cheadle Heath, Stockport. (Inventor: Fred 
Raby Jolley.) 

The invention consists in a pneumatic conveying 
plant comprising a suction nozzle adapted to be put 
into the material to be lifted and conveyed, in which 
a power-operated vibrator is operatively associated 
with the nozzle so that the nozzle vibrates in the 
material, which facilitates the entry of the material 
into the nozzle. As shown in the drawing, an elec- 
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trically operated vibrator A, comprising revolving 
out-of-balance weights B is attached to one side of 
the structure C in which the nozzle D is secured. 
The vibrator is preferably on the back of the structure 
away from the operator, where it is most effective in 
driving the nozzle into the material. The normal 


exhausting pipe E into which the nozzle D delivers is . 


secured to the structure C, which incorporates the 
end of the nozzle D, the exhausting branch E and an 
air box F. A slide valve G controlled by a screw H 
and hand wheel J is provided for regulating the rate of 
admission of air to the annular space between the 
upper end of the nozzle D and the conical member K 
leading to the exhaust branch E. This supplementary 
air assists in fluidising the stock being conveyed into 
the exhaust branch. The lower portion of the nozzle 
D is of tapering rectangular form, such form changing 
to circular immediately before the nozzle enters the 
structure C. Prodders ZL are shown projecting in 
advance of the open end of the nozzle to facilitate 
the entry of the nozzle into the material which is being 
lifted. In some cases the vibrator may be operated 
by compressed air or hydraulically. In this case the 
power unit is mounted on the structure. Modified 
arrangements of the nozzle are also shown in the 
specification.—June 8, 1955. 





Launches and Trial Trips 


PatroL Boat “P.8”; built by the Chantiers et 
Ateliers Augustin Normand for la Marine Nationale ; 
length overall 52-947m, breadth moulded 6-974m, 
draught 2-03m, displacement 380 tons ; four S.E.M.T.- 
Pielstick mark 17V. 14 P.A. diesel engines driving two 
— ? ad total b.h.p., speed 18-7 knots. Launch, 
une 7th. 


HAUKEFIJELL, oil tanker ; built by Joseph L. Thomp- 
son and Sons, Ltd., for Olsen and Ugelstad, Oslo ; 
length between peaponieesiats 530ft., breadth moulded 
71ft 10}in, depth moulded 40ft, deadweight 18,250 tons 
on 29ft 6in summer draught ; eight centre and eighteen 
wing cargo oil tanks, two main cargo pump rooms ; 
service speed 14 knots ; Doxford oil engine, six cylinders 
670mm diameter by 2320mm combined stroke, 6800 
b.h.p. at 119 r.p.m. Launch, June 20th. 
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BRUIN, cargo ship ; built by Hall Russel! and Co 
Ltd., for A/S Jelolinjen, Oslo ; length between perpen: 
diculars 265ft, bi th moulded 44ft, depth moulded 
to main deck 19ft 3in, deadweight 2500 ton draught 
16ft 10in; two holds, four 3-ton, two 5-ton and two 
10-ton derricks; Hall Russell-Fredriksstaci No, ¢ 
double compound four-cylinder steam moior takes 
superheated steam at 220 lb per square inch anc: 600 de 
Fah. from two oil-fired single-ended cylindrici:| boilers. 
one 12$kW steam-driven generator, one 18k\V diesel. 
driven generator. Trial, June 2\st. 

MINESWEEPER D.18, built by Les Chantiers ci Atelier 
Augustin Normand for the French Navy ; leng'! overalj 
46-30m, breadth moulded 8-50m, draught 2:17m, dis. 
placement 397 tons ; two sets of machinery »nsisting 
of one free-piston gas generator, one gas turbine, one 
set of double reduction gearing, total power 1300 h.p,, 
speed 15 knots. Launch, June 2Ist. 


JOHN HERBERT, tug ; built by Henry Robb, | td., for 
the Ribble Navigation and Preston Docks Soard ; 
length overall 92ft, breadth moulded 23fi, depth 
moulded 11ft 6in, mean draught 9ft ; electric windlass - 
two Crossley two-cycle, five-cylinder diesel engincs, each 
of 740 a2 at 300 r.p.m., closed fresh water cooling, 
two diesel-driven generators. Launch, June 22nd. 

Sept Ites, ore carrier ; built by the Furness Ship. 
building Company, Ltd., for the Iron Ore Transport 
Company, Ltd.; len; between perpendicular; 630ft, 
breadth moulded 87ft, depth moulded 45ft 6in, dead. 
weight 31,000 tons, draught summer freeboard 34{t Ojin, 
trial speed 15-68 knots ; three holds, nine hatchways, 
twenty wing and six double-bottom water ballasi tanks, 
four 4500 U.S. gallons per minute water ballast pumps ; 
two 500kW turbine-driven alternators, one 150kW 
diesel-driven alternator ; one set of Richardson West- 
garth double reduction steam turbines of 12,500 s.h.p, 
at 105 err r.p.m., and of 13,750 oe. maximum 
power at 108 1? steam supplied at 600 Ib per square 
inch and 850 deg. Fah. by two Foster Wheeler “ D” 
water-tube boilers. Launch, June 22nd. 

BeRTHA, twin-screw steam tug ; built by Ferguson 
Brothers (Port-Glasgow), Ltd., for the Crown Agents 
for the Colonies for service at Lagos, Nigeria ; length 
110ft, breadth 31ft, depth 12ft, gross tonnage 330; 
two sets of triple-expansion engines, one oil-fired boiler, 
Launch, June 23rd. 

IsiporA, oil tanker ; built by the Chantier et Ateliers 
de Saint-Nazaire-Penhoét for the iété Maritime 
Shell ; length overall 660ft, length between perpen- 
diculars 631ft, breadth 86ft 9in, depth 45ft, draught 
33ft llin, deadweight 31,550 tons ; thirty cargo oil 
tanks, trial speed 16-7 knots ; one set of double-reduction 
geared C.E.M.-Parsons turbines, 15,000 s.h.p. at 105 
propeller r.p.m., two P.41 Penhoét water-tube boilers 
supply steam at 640 lb per square inch and 840 deg. 
Fah. Trial, June. 

Tessa, shelter deck cargo liner ; built by the Ateliers 
et Chantiers de la Loire for the Cie des Chargeurs 
Réunis ; overall 453ft 7in, length between per- 
pendiculars 433ft lin, breadth moulded 61ft, draught 
24ft lzin, deadweight 8000 tons, s 16 knots ; eight 
passengers ; two decks, five holds, one 50-ton, one 
25-ton and sixteen 5-ton derricks, electric deck machinery; 
Sulzer mark 9 §.D.72 diesel engine. Trial, June. 

BUTAGAZ, gas carrier ; built by the Chantiers Navals 
de la Ciotat; len overall 279ft lin, length between 
perpendiculars 265ft lin, breadth moulded 39ft Sin, 
depth 21ft 6in, draught 15ft, deadweight 711 tons, dis- 
placement 3300 tons; one diesel engine 1500 b.h.p. 
Trial, June. 


JosEPH DUHAMEL, trawler; built by the Chantiers 
de la Seine Maritime at Le Trail for the Société des 
Pécheries de Fécamp ; length overall 245ft Sin, length 
between rpendiculars 224ft 9in, breadth moulded 
37ft 9in, depth 19ft 8in, maximum draught aft 19ft 4in, 
mean draught 17ft 7in; trial speed with a deadweight 
of 820 tons 12-5 knots; two M.A.N. supercharged 
diesel engines of 350 b.h.p. at 500 r.p.m. drive trawl 

i generators, a third generator of 65kVA is driven 


winch 
i, : 110 b.h.p. ——. a 3, one nae _ 
iler; one six-cylinder, sin » four-stroke, 
fresh water-cooled mark Got saa ALAN. diesel 
_ engine, 1250 b.h.p. at 165 r.p.m. Trial, June. 


PiINEMOOR, cargo liner; built by the Burntisland 
Shipbuilding Company, Ltd., for the Johnston Warren 
Lines, Ltd.; length between perpendiculars 345ft, 
breadth 52ft 7in, depth moulded to shelter deck 32ft 4in, 
deadweight 4900 tons, draught loaded 21ft 9$in, twelve 
qeoeenaire ; four holds, one 25-ton, ten 5-ton and two 

0-ton derricks, steam deck machinery ; Hawthorn- 
Doxford oil engine, four cylinders 600mm diameter by 
2320mm combined stroke, 3300 b.h.p., arranged to burn 
heavy fuel oil, two boilers. Trial, June. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


CHEMICAL SOCIETY 


Wed. to Fri., July 13th to 15th.—The University College of the 
South West of England, Prince of Wales Road, Exeter, Sym- 
posium on “ Recent Work on Naturally Occurring Nitrogen 
Heterocyclic Compounds.”’ 


INSTITUTION OF HIGHWAY ENGINEERS 


To-day, July 1st.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, Annual General Meeting, 
followed by Film, “‘ Highways for To-morrow,”’ 5.30 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Mon. to Sat., July 11th to 16th.—The University, Edgbaston, 
Birmingham, 15, Seventy-Fousth Annual meeting. 
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